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RHEUMATISM AND ITS RESULTS * 


By K. Douetas WILKINSON, O.B.E., M.D.Birm., 
F.R.C.P. Lond. 


THERAPEUTICS IN THE 
BIRMINGHAM 


PROFESSOR OF UNIVERSITY OF 


POLYARTHRITIS is as old as history, indeed it is 
found in prehistoric man, and was described by 
Hippocrates with graphic accuracy. Yet the history 
of rheumatism as we know it is relatively short. 
Gwilliam de Baillou, a French physician who died 
in 1616—the year of Shakespeare’s death and 
Harvey's initial lectures to the Royal College of 
Physicians—was the first to use the word “ rheuma- 
tism,’’ to apply it to a form of acute arthritis which 
he distinguished from gout, and to make rheumatism 
a clinical entity; and it was 60 years later that 
Sydenham, ‘‘the father of English Medicine,’’ first 
gave us a detailed description of acute rheumatism, 

Sydenham knew a lot about gout; he had learned 
in the hard school of personal experience, for he 
suffered from it and is said to have died of it. Of 
rheumatism he said :— 


“The disease comes on at any time, but especially in 
the autumn, and chiefly seizes those that are in the flower 
of their age ... it begins with shivering and shaking 
and presently heat, restlessness and thirst, and other 
symptoms which accompany a fever. After a day or 
two, and sometimes sooner, the patient is troubled with 
a violent pain sometimes in this, sometimes in that joint, 
in the wrists and shoulders, but most commonly in the 
knees. It now and then changes places and seizes else- 
where, leaving some redness and swelling in the part last 
possessed.” 


He described chorea too, but does not appear to 
have associated the two conditions. The picture 
of chorea is very good :— 


“ This a kind of convulsion which seizes 
children of both sexes from the tenth to the fourteenth 
year. It manifests itself by a halting or unsteadiness of 
one of the legs, which the patient draws after him like 
an idiot. If the hand of the same side be applied to the 
breast, or any other part of the body, the child cannot 
keep it a moment in the same posture, but it will be drawn 
into a different one by a kind of convulsion, notwithstand- 
ing all his efforts to the contrary. Before a child who 
hath this disorder can get a glass ora cup to his mouth 
he useth abundance of odd gestures, for he does not bring 
it in a straight line thereto, but his hand being drawn 
sideways by the spasm, he moves it backwards and 
forwards till, at length the glass accidentally coming 
nearer his lips, he throws the liquor hastily into his mouth, 
and swallows it greedily as if he meant to divert the 
spectators.” 


disease is 


Rheumatic pleurisy was described in exact detail 
in 1762 by Storck, a Viennese physician, and about 
1776 cardiac involvement in rheumatism was first 
recognised by a Dutchman Van Swieten who practised 
in Vienna. He said: ‘Sometimes when the pain 
of rheumatism in the limbs ceases there arises an 
anxiety of the breast, a palpitation of the heart and 
an intermitting pulse.” It was in this year that the 
General Hospital began in Birmingham, and William 
Cullen, the professor of medicine in Edinburgh, 
a great pharmacologist and one of Withering’s 
teachers, pointed out that rheumatic joints never 


* The Ingleby lectures for 1935 delivered at the University 
of Birmingham on June 13th and 20th, 1935, 
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suppurated. Some ten years later J. C. Lettsom, 
the famous Quaker physician, read a paper on cases 
of palpitation and quoted the case of a boy aged 
6 years who had had rheumatic fever followed by 
cough, respiratory distress, and palpitation, from which 
he died within three months. A _ post-mortem 
examination showed cardiac enlargement and a 
right lung pneumonia. Matthew Baillie stated that 
about the year 1788 David Pitcairn in his lectures 
at St. Bartholomew’s Hospital taught that acute 
rheumatism and heart disease were but different 
manifestations of a single disease. And about the 
same date Edward Jenner favoured the Gloucester 
Medical Society at a meeting held at the Fleece Inn 
at Rodborough with remarks on a case of disease 
of the heart following acute rheumatism, illustrated 
by dissections, 
RECOGNITION AS A CAUSE OF 


HEART DISEASE 


In the early years of the nineteenth century the 
combination of rheumatism and heart disease received 
a good deal of attention. Louis Odier, a Frenchman 
educated in England, wrote on this association, 
while David Dundas collected a number of cases 
and published them in 1806 in the London Medical 
Journal. W. C. Wells wrote a review of rheumatic 
disease of the heart in 1810; his name deserves to 
go down in history for he was the first to describe 
rheumatic nodules and to note the presence of albumin 
in the urine in nephritis. But there was no general 
recognition that rheumatism was commonly associated 
with heart disease, for John Haygarth, who wrote a 
‘Clinical History of Acute Rheumatism ’”’ in 1805, 
a work based on 170 cases of acute rheumatism, 
made no mention of involvement of the heart. And 
as late as 1832 Hope, in a classic treatise on diseases 
of the heart and great vessels, only mentioned acute 
rheumatism as a cause of pericarditis in children 
and young persons. It was not till Balfour's observa- 
tions in 1816 that we find the first indications of a 
rational conception of the real pathology of acute 
rheumatism as a disease, for whereas Sydenham, 
Haygarth, and Cullen had each regarded rheumatism 
as essentially a disease of articular structures, Balfour 
took a far wider view. According to him the seat 
of the disease was in the cellular membrane, and he 
thought that all structures composed of this membrane 
were attacked by the rheumatic process. The 
significance of his ideas are shown by the following 
statement. ‘‘ The cellular membrane abounds every- 
where in the body . . . all the blood-vessels receive a 
coat from it, from the aorta where it emerges from the 
heart to the minutest capillary that enters a tendon.” 
Similar ideas were held by Charles 
His ‘‘ Treatise on Nature and Cure of Gout and 
Rheumatism ’’ (1819) constitutes the disease as 
“a peculiar species of inflammation, affecting parts 
which have a fibrous texture, and most frequently 
synovial membrane....’’ He realised, as did Balfour, 
the remarkable predilection of rheumatism for the 
synovial membranes of the body and gave as examples 
of this fact instances of inflammation of the dura 
mater and of the pericardium. ‘‘ The pericardium,” 
he stated, “also sometimes becomes the seat of 
similar morbid action which I conceive as secondary 
and induced by the inflammation which is affecting 
some part of the tendinous structures of the heart.” 
The study of heart disease received a tremendous 
impetus from the invention of the stethoscope by 
Laennec in 1819. Before this investigation of the 
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heart was most inadequate, its pulsations were seen 
and felt and the pulse was considered, but the lack 
of accurate instruments of precision such as watches 
with second hands made accurate counting difficult 
if not impossible. The stethoscope directed atten- 
tion to heart sounds, and immediately after its 
invention numerous French physicians made important 
contributions to our knowledge of heart disease. 
But the instrument took a remarkably long time 
to come into general use. 

As a post-mortem finding endocarditis had been 
noted as early as 1709 by Lancisi, and described in 
some detail by Morgagni in 1761, but Bouillard in 
1836 was the first to point out the clinical signs of 
rheumatic endocarditis, and he went so far as to 
state emphatically that endocarditis was not merely 
a complication of rheumatism, but was one of its 
cardinal manifestations. Another Frenchman, 
Laségue, made a graphic statement well worthy of 
preservation: ‘‘Le rheumatisme aigu léche les 
jointures, la plévre, les méninges méme, mais il 
mord le coeur.”’ (‘‘ Rheumatism is a disease which 
licks the joints, the pleura and the meninges, but 
it bites the heart.’’) Babbington, writing in 1821, 
said that Addison of Guy’s was the first teacher 
to associate chorea and rheumatism, but it was 
20 years later that Begbie noted the familial incidence 
of rheumatism and chorea. In 1843 Sir Thomas 
Watson pointed out that children as early as 3 or 4 
years might develop carditis, and stated that the 
earlier they had acute rheumatism the more certainly 
were their hearts involved. Sir Thomas was the 
first to stress the supreme importance of rest in the 
treatment of carditis, and quoted Dr. Warren, who 
when asked what was good for rheumatism had 
replied ‘‘ six weeks.” It is said that to Sir Thomas 
Watson we owe the term “ water hammer” applied 
to the characteristic pulse of aortic disease; it is 
certain that Corrigan never used it. In1845 Latham 
showed how important the stethoscope had become, 
for he said to his students: ‘“ Listen every day to 
the cases of rheumatic fever, for the endocardial 
lining may be involved even in the mildest cases.” 
Thereafter an ever-growing host of observers wrote 
on the subject of rheumatism. Great names appear : 
Leherts described rheumatic pneumonia; Hillier 
redescribed the rheumatic nodule; Meynet, Hirsch- 
sprung, Warner, and others wrote and described 
well; and yet the fact that acute rheumatism 
involved the heart muscle was not recognised before 
1876. Degenerative changes were described, but 
no active inflammatory process until Romberg in 
1894 found rheumatic nodules in the heart muscle 
and regarded them as interstitial myocarditis. The 
clinical work of Sturges, Barlow, Cheadle, Lees, and 
Poynton (physicians of the Great Ormond-street 
School) proved that the muscular tissues of the heart 
were involved, and in 1904 Aschoff depicted in detail 
the microscopic appearance of the characteristic 
lesion of the rheumatic process as we know it to-day. 

So we see that whereas early in the nineteenth century 
acute rheumatism was considered merely a disease 
of joints, with the occasional involvement of heart, 
brain, or lungs by a kind of metastatic spread, and 
that in the occasional cardiac involvement peri- 
carditis was common, endocarditis rare, and myocar- 
ditis undreamed of, by the end of the century a very 
marked change in medical knowledge had caused 
acute rheumatism to be regarded as a protean disease 
commonly associated with serious results in as much 
as a characteristic type of inflammation involved 
blood-vessels throughout the body, but especially 
in the heart and synovial membranes, Moreover, 


it was recognised that rheumatism was essentially » 
disease of childhood, and that while the involvemen| 
of joints and subcutaneous tissues was of smal! 
importance, in every case some cardiac damag: 
occurred. 


Etiology 


The history of the various theories put forward 
to explain rheumatism is important and interesting, 
for no disease has provided a greater diversity of 
opinion, nor produced problems of greater interest 
and complexity. The very name rheumatism suggests 
a condition arising from within, for the rheum was 
a cold damp humor which flowed down from the 
brain. All observers have agreed that rheumatism 
is associated with cold and damp—Cullen taught 
that cold and damp caused constriction of blood 
vessels and so produced local inflammation and 
fever. Dr. William Prout, who lived from 1785 
to 1850, wrote extensively on the chemistry of the 
body and was responsible for the lactic acid theory. 
He pointed out that the sweat, saliva, and urine 
were apt to be very acid in cases of rheumatism, 
and suggested that an accumulation of lactic acid 
in the blood was the essential cause of the condition. 
This theory evoked the alkaline treatment, and was 
supposed to be proved both by the improvement which 
followed the use of alkalis, and by certain experi- 
mental findings, Sir Benjamin Ward Richardson 
producing endocarditis by injecting lactic acid into 
dogs and other animals. For a while lactic acid was 
used as a treatment for diabetes, and in 1874 Dr. 
Balthazer Foster (a Birmingham physician) afterwards 
Lord Ilkeston, reported a case in which six well- 
marked attacks of multiple arthritis followed treat- 
ment with large doses of lactic acid. 

As early as 1831 Dr. J. R. Mitchell suggested that 
acute rheumatism might be a trophic disorder— 
a disease of the nervous system with changes in the 
nutrition of the joints—and even before this Haygarth 
had believed that acute rheumatism could be produced 
by excessive fatigue from dancing or other forms of 
violent exercise, and imagined that some part of the 
brain controlling joints must lie near that part which 
controlled sweating. Latham taught that cold 
caused anwmia of the skin and hyperemia of muscles. 
This resulted in an abnormal body chemistry and 
produced an excess of uric acid which caused the 
joint inflammation. Sir Alfred Garrod disproved 
this by showing that there was no excess of uric 
acid in the blood. 

T. J. Maclagan who discovered salicin was a theorist 
of the most courageous type. He believed that the 
materies morbi of acute rheumatism was not generated 
in the body, but obtained entrance from without, 
that the disease could not be one of the common 
contagious disorders since it was not infectious, 
conferred no protection against a second attack, and 
had an indefinite duration. He therefore thought 
that acute rheumatism was allied to malaria—a 
miasmatic disease, liable to appear in low lying, 
damp localities at certain seasons. And since a 
beneficent providence had provided a cure for malaria 
in the bark of a tree indigenous where malaria was 
endemic—the remedy for rheumatism was to be 
sought in the bark of a tree which grew in damp, 
low lying sites. He hunted, and he found salicin 
in the bark of the willow, and published his discovery 
in 1876. Within three years of this discovery salicin, 
salicylic acid, or sodium salicylate were in general 
use wherever acute rheumatism was prevalent, and 
the old clinicians proclaimed the marvellous ameliora- 
tion of the disease produced by these preparations. 
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BACTERIOLOGICAL AND EPIDEMIOLOGICAL 
OBSERVATIONS 


Ten years later, 1886, Mantle reported the growth 
of a diplococcus from the blood and joint fluid of a 
child with acute rheumatism, and since this a number 
of observers have claimed the discovery of various 
organismal causes of acute rheumatism. In 1891 
Achalme attracted considerable attention by reporting 
the discovery of a large anthrax-like bacillus from 
eases of rheumatism, thereby stimulating a good 
deal of bacteriological research. It is obvious that 
before this date an organismal cause had been 
suspected, for Trousseau, Kingston Fowler, Cheadle, 
Lubarsch, and Buss had all pointed out the importance 
of the angina faucium—the initial sore-throat— 
as the portal of entry of an invading organism. 

In the Milroy lectures of 1895 Sir Arthur Newsholme 
published a most important investigation of acute 
rheumatism from a statistical aspect. He dealt with 
acute rheumatism only, although he found it confused 
with gout, acute and chronic polyarthritis of various 
forms, and many painful affections of the sheaths of 
muscles and nerves. His figures demonstrated that 
acute rheumatism was an epidemic disease of 
temperate climates, most prevalent in the first 
quarter of the year and especially in January, that 
predisposed persons became liable to attacks either 
because of an inherited predisposition, or a particular 
state of health, especially fatigue, chill, or injury, 
in certain localities and seasons, for acute rheumatism 
is an urban disease. He showed that there were 
epidemic years, and that when the disease was most 
common the case-mortality was lowest. Taking 
the Scandinavian countries because of the general 
excellence of their health returns, Newsholme’s 
figures from the year 1862 to 1892, contrasting towns 
and countries, showed that :— 


In 1888 there were 1866) 
86 579 


” ” ” 


Norway 


2590 
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Oslo 
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Turning to the British Isles he found that 84 per 
cent. of all medical cases admitted to hospitals 
between 1865 and 1893 were cases of acute rheumatism, 
and mentions specially that at the Queen’s Hospital, 
Birmingham, the figure was 97 per cent. of all 
medical admissions. He showed that while acute 
rheumatism occurs all over England, Lancashire 
has the highest, and Berkshire the lowest death- 
rate, and he concluded by stating that acute 
rheumatism was a specific disease due to an infecting 
micro-organism ; that the disease followed an initial 
sore-throat, tended to relapse and predisposed to 
subsequent attacks. That the infectivity of any 
case was very low, probably because the organismal 
cause was concentrated about the joints, and that the 
infecting agent was probably a saprophyte which 
could become a parasite. This was a remarkable 
summary. 

In 1899 Westphal, Wassermann, and Malkoff 
published a paper of considerable importance. They 
obtained a diplococcus from a child with acute 
rheumatism and chorea, and produced arthritis in 
numerous rabbits by injecting cultures of the 
organism. They recovered the organism from the 
inflamed joints of the rabbits, and produced similar 
arthritis by reintroducing it into other rabbits. 
Before this paper appeared Dr. F. J. Poynton and 
Dr. A. Payne had begun to investigate cases of acute 
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rheumatism by bacteriological methods in order to 
assess the value of Achalme’s claims; and in the 
course of their work they obtained a diplococcus from 
eight successive cases of rheumatic fever. The 
organism was a diplococcus, which on culture became 
a short-chain streptococcus. It was grown from 
synovial fluid, pericardial fluid, scrapings taken from 
the mitral valve at autopsy, and the blood, the 
cultures being obtained by incubating acid milk 
either aerobically or anaerobically. The organisms 
were injected into rabbits and produced attacks of 
polyarthritis, pericarditis, endocarditis of the mitral 
valve, pneumonia, and even appendicitis. They were 
demonstrated in rheumatic tissues, in the heart 
valves, in the subcutaneous rheumatic nodule, and 
also in the tonsils. Morphologically, the organism 
found was the same as that described by Wassermann 
and his collaborators and seems to-day to stand as 
the most probable cause of the disease. The utmost 
that can be said against this work is that many 
subsequent investigators have failed to repeat 
Poynton and Payne’s bacteriological findings. A 
large number of strains of streptococci, some 
hemolytic, some non-hemolytic, have been found 
in the sore-throat which precedes the recrudescence 
of acute rheumatism, and various types have been 
grown from the blood of rheumatic patients. 

Besides the idea that acute rheumatism might 
be the result of a bacterial infection of the blood 
and tissues either by a specific organism, or by one 
of a group of related organisms, or even by any 
member of a very wide and not necessarily related 
variety of bacteria, it has been suggested that the 
condition may result from a toxs#mia—the presence 
of toxins, but not bacteria in the blood stream, 
such toxins being the products of any of several 
types of streptococci. Further, as an extension of 
this idea, it has been mooted that neither bacteria 
nor bacterial toxins are the responsible agents, but 
that rheumatism is the result of a peculiar tissue 
reaction—a special hypersensitivity to the products 
of bacterial activity. I think that Gustav Singer 
was the first to suggest this possibility. These 
theoretical suggestions have resulted in a tremendous 
amount of highly technical work, chiefly in American 
laboratories, much of which is inconclusive. About 
1926 Birkhaug made a filtrate of the toxin of a 
non-hemolytic streptococcus obtained from a rheu- 
matic patient. He discovered that he himself 
showed a skin reaction to an intradermal injection 
of this organism, so he injected 1 c.cm. of the sterile 
toxin filtrate into himself and developed an attack 
of fever and polyarthritis which was relieved by 
salicylates. Swift and others have since repeated 
this observation and have shown that rheumatic 
patients are generally hypersensitive to intradermal 
injections of toxin filtrates of streptococci. But 
although rheumatic subjects generally give positive 
skin tests to streptococcal endotoxin, about 20 per 
cent. of normal controls do so too, and a positive 
reaction can be produced by streptococcal infection 
or injections of toxin without the production of 
rheumatism. Agglutinins are present in the blood of 
rheumatic subjects, and will clump various strains 
of streptococci. The sera of patients with acute 
rheumatism, or chronic atrophic arthritis, are particu- 
larly strong in agglutinins, but seldom possess as 
high an agglutinin titre as the blood of scarlet fever 
patients. Moreover there appears to be no relation- 
ship between the titre of the agglutinin and the skin 
sensitivity. It has even been found possible to 
determine the quantity of antihemolysins in blood- 
serum, substances which inactivate the hemolysin 
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produced by hemolytic streptococci of several 
strains. Patients in the active phase of a rheumatic 
attack have a high antihemolysin titre, while those 
who are non-rheumatic or in a quiescent phase of the 
disease have a low titre. But the titre of the serum 
does not vary with the severity of the attack of acute 
rheumatism, a finding which suggests that there has 
been an infection with hemolytic streptococci, which 
are not the causal organisms of the acute rheumatism, 
and that allergy is not a factor in the production of 
rheumatic symptoms. Schlesinger, Signy, and other 
observers have shown that streptococcal precipitins 
can be demonstrated in the blood of rheumatic 
children after the appearance of the pre-rheumatic 
sore-throat, and that the amount of these anti- 
bacterial substances reaches its height just about the 
time that the rheumatic relapse occurs. 

We know that streptococci can be the causal 
organism in infective endocarditis, and that when 
this happens the blood of the patient develops 
tremendous antibacterial powers—a high titre of 
agglutinins and precipitins, and yet such patients 
do not become skin-sensitive to their infecting 
organisms. We know too that a hemolytic strepto- 
coccus infection is a frequent prelude to acute 
rheumatism, and is associated with a raised titre in 
agglutinins and precipitins in the patient’s blood, 
and skin-sensitivity to streptococcal endotoxin, 
and an increased blood sedimentation-rate. Yet 
there is no immunity to subsequent attacks, indeed 
a definite increased susceptibility. It has been 
suggested that the ultimate defeat of the protective 
mechanism in bacterial endocarditis is due to the 
peculiar situation of the organisms in the heart 
valves. This is hard to believe, for Lewis and Grant 
have shown that no less than 26 per cent. of cases of 
infective endocarditis have congenitally abnormal 
valves, and Maude Abbott found that no less than 
17 per cent. of a series of 555 cases of congenital 
heart disease died of infective endocarditis. Schlesinger 
could only find ten cases of infective endocarditis 
in children under ten years of age during the last 
65 years of the Great Ormond-street Hospital records ; 
and acute rheumatism is peculiarly a disease of 
children. So that it appears certain that acute 
rheumatism and infective endocarditis are essentially 
as different in etiology as they are in clinical features. 
There is some peculiarity about the rheumatic 
infection which differentiates it from the various 
diseases known to be due to streptococci—scarlet 
fever, erythema nodosum, erysipelas. It may be 
that some special tissue reaction of the patient is 
the factor of importance, but a special infection 
is far more probable. The latest theory is that 
a virus is the causal agent; this was published by 
Schlesinger, Signy, and Amies in THE LANCET of 
May 18th of this year. The suggestion is based 
upon the discovery of ultramicroscopic bodies in 
sterile pleural and pericardial fluid from cases of 
acute rheumatism ; and the agglutination of these 
bodies by convalescent serum. While it is too 
early to assess the probability of the correctness 
of this suggestion, it appears to fit in very well with 
the known facts. 


ENVIRONMENT AND PREDISPOSITION 


In a few cases the effect of climate upon rheumatic 
children has been studied experimentally. In New 
York rheumatism is common, while in Porto Rico 
it is very rare, so Coburn took ten children from 
New York where they had had repeated attacks of 
severe rheumatism to Porto Rico for a period of 


six months. During the first weeks of their sta 
in the tropics three of the children continued to hay: 
rheumatic symptoms, and improved rather slow], 
but then all became symptom-free and remained we! 
for the remainder of their stay. After the return 
to New York all developed rheumatic recrudescenc« 
and two of the children died within eight month 
Their diet was unchanged during the experiment 
and while in New York they were all given as muc] 
sunshine as possible. The outstanding fact learne: 
from this experiment was that in New York tl 
children developed infections of the upper respirator, 
tract and subsequent recrudescences of rheumatisn 
and Coburn concluded that the climate of Port: 
Rico was inimical to respiratory infections an 
thus protected the children from the recrudescences 
of their rheumatism. 


All the experimental work done so far has noi 
shown one fact which invalidates the suggestion that 
a streptococcus is the organism responsible for acute 
rheumatism ; indeed, the bacteriological findings 
and the various experiments with toxins and anti 
bodies all point to a streptococcus infection as an 
essential predisposing cause. It is certain that the 
organism is not pyogenic, it is probable that it is 
non-hemolytic, and it may be that it is a harmless 
saprophyte normally which becomes virulent under 
some special circumstances. These circumstances 
are not as yet perfectly understood ; a change in the 
organism’s essential character, or perhaps an infection 
of the organism by a virus, or perhaps some variation 
in the resistance of the patient might explain the 
known facts. 

We know that local epidemics appear in wards as 
well as much wider epidemics in areas; such local 
epidemics follow an initial sore-throat, the develop 
ment of rheumatic symptoms occurring after an 
interval of 10 to 30 days. The commonest age of 
onset of rheumatism is about the tenth year, but the 
condition may appear at any age after the second 
birthday. Girls are rather more frequently attacked 
than boys, and there is a definite family incidence 
(over 200 cases under my own observation show a 
family incidence of nearly 70 per cent.). 

Many experienced clinicians have believed in a 
rheumatic type of patient—a child who from 
appearance, colour, and build may be recognised as 
predisposed to rheumatic disease. These children 
are possessed of a low resistance to many infections, 
they take disease severely, and develop rheumatism 
even in good circumstances. One family of six such 
children, living under good conditions with well- 
to-do parents, had most of the exanthemata severely, 
four mild and two severe attacks of acute rheumatism, 
and five appendicectomies within ten years. Scarlet 
fever and diphtheria are fairly frequent precursors 
of rheumatism, probably because both these diseases 
appear with special frequency in children with 
infected tonsils. 

Environment plays a most important part in 
rheumatism, for it is essentially a disease of the 
poorer classes who live in cities. The importance 
of cold damp houses has been mentioned, but poor 
clothing, leaky boots, underfeeding, and _ over- 
crowding are at least as important. At first sight it 
appears curious that the poorest class—the slum- 
dwellers—do not produce the greatest number of 
cases of rheumatism, for the disease is seen much 
more often in the artisan class, The probable 
explanation is that the high infant mortality-rate in 
the slums carries off a large number of the susceptible 
children before they reach the age of rheumatism. 
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Symptoms 


The rheumatic state is not always easily diagnosed 
in the child, for it may declare itself in any one of 
several different ways; indeed, some authors have 
suggested a pre-rheumatic state in which the patient 
is either losing resistance or gradually being over- 
come during a prolonged period of incubation. But 
it seems unnecessary to complicate the picture by 
such a supposition, for early rheumatism is sufficiently 
difficult to diagnose and treat successfully. The 
rheumatic child may be pale and anzmic, listless, 
tired, one who eats and sleeps poorly and appears to 
be constitutionally feeble or toxic. Often enough 
a careful physical examination will show nothing 
more than this general depression of health. The 
child may complain of pains, aches about joints or 
in muscles, made worse by exercise or wet weather, 
and relieved by warmth, suushine, or a holiday. 
These pains may be associated with repeated sore- 
throats. A characteristic complaint is a_ right- 
sided epigastric discomfort not associated with food, 
often found with a slightly raised temperature and 
a rather rapid pulse. In other children the infection 
shows itself by nervous disorders—a child of the 
quick, bright type becomes unnaturally jumpy or 
fidgety, and incapable of any sustained attention. 
Such children are likely to develop insomnia, nocturnal 
enuresis, tics, night terrors; they react badly to 
the discipline and stress of school, so that they are 
especially liable to incur the disfavour of teachers 
either by their general restlessness or inattention ; 
and as a result may become frankly choreic with the 
characteristic irregular respiration which precedes 
the curiously rapid jerky and uncontrolled move- 
ments. Lastly there are those who develop frank 
cardiac signs which usually appear late; often they 
are recognised only when the heart is already seriously 
damaged, for the cardiac defect may be the first 
recognisable sign of rheumatism, although an undiag- 
nosed illness had existed for some time. 

Carditis is suggested by malnutrition or actual loss 
of weight, sweating, and fever, or by a quickened 
regular pulse—the early disappearance of the normal 
juvenile variation in the pulse-rate, and a rapid 
cardiac action during sleep being especially character- 
istic. The heart sounds change in character, the 
first sound at the apex becoming soft while the second 
sound at the base is often accentuated. Next, 
murmurs appear, the earliest being the systolic murmur 
which partially replaces the first sound at the apex. 
Change in the size of the heart in the early stages of 
carditis is a result of pericardial effusion, and is 
commonly associated with alteration of the percussion 
outline of the heart, blurring of the heart sounds, 
an almost impalpable cardiac impulse, and some 
degree of pulsus paradoxus. As the heart adapts 
itself to myocardial damage or valvuldér defects, 
enlargement of a permanent nature may appear, and 
the degree of this increase in size will give a clue to 
the ultimate prognosis, for the larger the heart the 
more serious is the damage. Acute dilatation of 
the heart, as a result of acute rheumatism or any 
other infection, if it ever occurs, must be exceedingly 
rare, for years of careful observation and frequent 
measurement with the assistance of X ray examina- 
tions have never shown me a single example of the 
condition. Nor has any one of a series of keen and 
critical house physicians ever been able to demonstrate 
a case in which the heart either expanded or con- 
tracted in size within a few days or hours. 

Electrocardiographic abnormalities are often present 
in children with rheumatic carditis, but it is uncommon 
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to find gross abnormalities in the early stages, and 
most of the defects which appear early disappear or 
improve under treatment. A minor degree of heart- 
block is fairly commonly found, and often disappears 
entirely. Ventricular extrasystoles are sometimes 
associated with carditis, but may appear in hearts 
which are otherwise normal, especially in later 
adolescence. Auricular fibrillation always implies 
@ most serious carditis and an early fatal termina- 
tion of the disease, but auricular flutter may occur 
in children who make good recoveries. 

Nowadays the fever of acute rheumatism is 
seldom either high or prolonged, but before the use 
of salicylates hyperpyrexia and prolonged irregular 
fever were characteristic signs of the disease. As a 
rule, the fever settles within a week of the use of 
adequate doses of sodium salicylate. In the same 
way both pain and sweating are controlled. Swollen, 
reddened, and painful joints are characteristic of 
rheumatism in the adult, but are uncommon in 
children in whom it is often necessary to handle a 
joint to elicit pain and discover the periarticular 
swelling. Sweating is less common in children than 
in adults, but does occur. It is very rarely severe in 
a child. Text-books, even by well-known authorities, 
state that salicylates increase the sweating; this 
statement is quite untrue, and the cessation of 
sweating, like the subsidence of the fever, is a sign 
of adequate salicylate medication. 

Perhaps the most characteristic single sign of acute 
rheumatism is the rheumatic nodule. These nodules 
appear subcutaneously about the joints, particularly 
the elbows, knees, carpo-metacarpal joints, wrists, 
and ankles. They may be found in great numbers 
or may be very scanty. Sometimes they appear 
on the scalp about the occiput and occasionally they 
are found along the iliac crests; frequently they 
can be felt as peculiar small slightly tender thickenings 
in the lumbar muscles, even when found nowhere 
else. The nodule varies in size; generally about the 
size of a split pea, it may be far larger or smaller, 
and feels like slightly movable pieces of cartilage, 
and is almost painless. Usually nodules remain for 
some weeks, but they may disappear with astonishing 
rapidity, and almost equally quickly reappear. They 
used to indicate a very severe type of infection, were 
associated with pericarditis, and carried a bad prog- 
nosis, but latterly they have often appeared in quite 
mild rheumatism even without any obvious cardiac 
damage. In several cases they have disappeared 
under the influence of small doses of Atophan. The 
peculiar type of inflammation which is characteristic 
of acute rheumatism may appear in the lung. Indeed, 
consolidation of this type is by no means uncommon 
in pericarditis. It may produce few physical signs, 
or may cause an extensive degree of pneumonia 
yet without any great disturbance of respiration. 
Prof. A. E. Naish has made a special study of the 
rheumatic lung, and finds pulmonary or pleural 
injury in nearly all fatal cases of rheumatism. 


Results of Infection 

The characteristic microscopic lesion of rheumatism 
is the submiliary nodule, a peculiar type of inflam- 
matory focus found only in tissues attacked by acute 
rheumatism. It is common in heart muscle, endo- 
cardium, pericardium, synovial and subcutaneous 
tissues, and is found in the kidneys, lungs, pia mater, 
and in the adventitia and media of arteries in many 
parts ofthe body. Itis perhaps most easily recognised 
in the myocardium where the nodule forms a striking 
contrast to the normal muscle and somewhat scanty 
interstitial tissue. 
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The characteristic nodule shows four distinct 
points in its structure :— 


1. A poorly staining matrix consisting of fibrin and 
cellular debris. 

2. Certain large cells, varying in shape, elongated or 
fusiform, with a plentiful deeply staining finely granular 
cytoplasm and multiple wheel-shaped nuclei (such as 
are seen in large plasma cells) to the number of from 
four to ten, although there may be as many as twenty 
in one cell. These cells are developed from vascular 
endothelium and may represent sprouts of new capillaries. 

3. Plasma cells or fibroblasts. 

4, Leucocytes, chiefly small darkly staining mono- 
nuclear cells. 


The earliest stage of the nodule merely shows a 
congregation of lymphocytes and plasma cells as the 
prominent feature, and these may obscure the 
essentially proliferative nature of the tissue reaction ; 
but in time the characteristic multinucleated cells 
appear with their surrounding fibrinous matrix 
and framework of fibroblasts, and the mononuclear 
lymphocytes thin out, while later still the lesion is 
replaced by a patch of fibrous tissue. These foci 
are always found in association with small arterioles 
—usually in direct contact in the adventitial or medial 
coats. They are particularly common in the left 
ventricle and septum, especially near the base, and 
appear both frequent and large about the insertions 
of the mitral valve leaves. The vessels themselves 
show changes of every degree, local endothelial 
proliferation is common and may almost occlude 
the arteriole, yet thrombosis is rare. Sometimes the 
adventitia is so altered that a cuff of fibroblastic 
proliferation is seen to surround the vessel like a 
bead on a string; and in the larger vessels where 
nodules appear in the media they produce considerable 
vascularity with destruction of the normal tissue and 
ultimate fibrosis. As a result of the rheumatic 
process the muscle cells of the myocardium undergo 
striking changes, changes which may be curiously 
poorly marked to naked-eye examination, and yet 
are very obvious under the microscope. A species 
of cloudy swelling, with blurring of the characteristic 
muscle striation and a diminution of the clear-cut 
staining of the nuclei is the earliest change. <A fatty 
metamorphosis follows, and is usually present when 
the rheumatic process has lasted any length of time. 
And yet, however obvious these changes are, one 
is always struck by the thought that they seem 
hardly sufficiently widespread or severe to account 
for the cardiac failure which was the outstanding 
clinical feature, and we are constantly aware that our 
present hjstological methods are incapable of 
demonstrating defects of function in highly specialised 
tissues. 

In the chronic case of acute rheumatism—that 
peculiarly deadly insidious and persistent type 
which leads to mitral stenosis (it is common to meet 
patients with mitral stenosis who have never had any 
symptom of acute rheumatism )—the degree of damage 
to the muscle may be truly astonishing. Here the 
auriculo-ventricular junction and the muscle of the 
auricles themselves is most severely affected, and 
may be largely replaced by a fibrosis. Where muscle 
cells remain they may be shrunken and poorly stained, 
many show fatty globules, and some show patchy 
pigmentation, although there is nothing like brown 
atrophy in rheumatism. Emphasis is laid on the 
condition of the myocardium because it is so 
important to realise that even in mild cases of 
rheumatism there is always myocardial involvement, 
and vascular changes are so marked that some of 
the smaller coronary twigs always show some intimal 
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thickening. The upper part of the interventricular 
septum, the neighbourhood of the auriculo-ventricula: 
node and the bundle of His are often damaged, and 
it is important to state that all observers are agreed 
that a heart may show both old-standing damage and 
recent changes which prove that a healed rheumati: 
process may be associated with a local rekindling 
of rheumatic inflammation. 

Valvular damage is the result of processes of 
exactly the same histological type as those alread, 
described. The endocarditis so commonly seen 
along the edges of the mitral and aortic valves is 
always preceded by changes in the substance of the 
valve leaflets. At the base of the valve, where blood- 
vessels are relatively numerous, the typical rheumatic 
nodules appear, and this histological change spreads 
up into the valve substance; the common finding 
of older nodules at the base and earlier stages at the 
free edges proves that the process advances in this 
way, and that the valve edge is not infected directly 
from the blood in the heart. Apparently valvulitis 
is always a precursor of endocardial thickening at 
the points of valvular apposition, and the incidence 
of valve injury depends both upon the vascularity 
of the valve and the stresses to which the segments 
are exposed, far greater on the left side because of the 
higher pressures. The‘ mitral valve is the most 
vascular, and normally becomes avascular last, 
the tricuspid is next, then the aortic, and lastly the 
pulmonary, while stresses affect the mitral valve 
most, the aortic second, the tricuspid third, and the 
pulmonary least. 


Prevalence of the Disease 


Although it is difficult to form any accurate estimate 
of the prevalence of acute rheumatism in Great 
Britain, or the frequence of subsequent cardiac 
disease, it is easy to show certain definite facts by 
means of figures. G. F. Still found that 13-1 per cent. 
of his hospital patients suffered from rheumatism, 
while only 0°7 per cent. of his private patients had 
this disease, and it is the common experience that 
in private practice acute rheumatism is a rather rare 
disease among the well-to-do. G. A. Auden has 
estimated that 1-4 per cent. of Birmingham elementary 
school-children have rheumatic conditions—this means 
nearly 2000 cases of rheumatic infection in children 
in Birmingham. Sir George Newman has calculated 
that 0°8 per cent. of all the children attending elemen- 
tary schools in England and Wales have rheumatic 
cardiac disease (50,000 cases between the ages of 
5 and 14 years.) Carey Coombs showed that 40 per 
cent. of all heart disease was a result of acute 
rheumatism and that the average patient with a 
rheumatic heart died at the age of 28} years, while 
no less than 30 per cent. of these patients succumbed 
between the ages of 11 and 20, and only 7 per cent. 
reached the age of 50. He found that males do a 
little better than females at all ages, a result which 
may in part be due to the influence of childbearing, 
for while there is no evidence that pregnancy pre- 
disposes to recrudescence of rheumatism, it certainly 
does increase the work of the heart so that the 
rheumatic mother needs both antenatal care and some 
extra assistance in the postnatal period if her heart 
is not to deteriorate. There is definite evidence that 
repeated gestations do serious damage to women who 
suffer from mitral stenosis. Coombs also attempted 
to calculate the incidence of cardiac disease after 
rheumatism, and states that of children infected 
before the age of 5 years, nearly half develop heart 
disease, while among those who first contract 
rheumatism after 10 years less than a quarter develop 
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cardiac defects. The annual mortality from rheumatic 
heart disease has been placed as high as 30,000, and 
as low as 12,000, but it seems probable that the higher 
figure is more nearly correct. 

Rheumatism as its chief result produces heart 
disease which leads to lessened physical efficiency, 
produces years of invalidism, and causes early death. 
Comparatively few of those who have cardiac damage 
as a result of rheumatism are going to survive to the 
age of 50 years, and the great majority will be chronic 
invalids. It is certain that there are in this country 
more than 50,000 children who have rheumatic heart 
disease, and not less than 100,000 persons who are 
cardiac ‘invalids as a result of rheumatism. No 
wonder that research has been directed to the discovery 
of the cause and the cure of such a disease, but the 
chief problem is that of prevention, and the methods 
by which this may be effected are clear. Among 
elementary school-children in our cities rheumatism 


is common; among the same type of children in 


residential poor-law schools rheumatism is rare ; 
and among the school population of our public schools, 
male or female, the disease is practically unknown. 
Eton, a school of 1100 boys, in the Thames Valley, 
close to the river, has had one case in 17 years. 


Treatment 

The first step then must be the education of civic 
authorities so that health may be ensured by well- 
built houses in sunny smokeless cities which are not 
overcrowded, and contain spacious suitable play- 
grounds. The second step should be the education 
of parents in the wise nurture of children so that their 
resistance to disease may be high, and good health 
may be preserved. This implies wise feeding, proper 
clothing, and adequate changing and drying of wet 
clothing and boots, as well as the early and careful 
attention to minor infections, sore-throats, colds, 
and damaged teeth. 

When acute rheumatism, in any of its varied 
manifestations, does occur it must be recognised 
early and treated promptly and thoroughly. To-day 
there are usually three great essentials in treatment. 
Rest is the greatest of these, and should be complete 
in the early stages and prolonged if carditis supervenes. 

Rest implies that the child is carefully nursed nearly 
flat in bed, fed and so attended that the patient 
learns to make no effort or unnecessary movement. 
In severe carditis it may be necessary to continue 
this rest for months, and in any case the return to 
activity should be carefully graduated and watched 
to see what effect effort has on pulse-rate and cardiac 
action. By means of really expert nursing the most 
severe carditis may be prevented from causing 
serious permanent damage. 

The second essential is the removal of foci of 
infection especially common about the mouth and 
nose, for infected teeth and tonsils, whether they 
be the portal of entry of rheumatism or nof, depress 
the general health of children. It may not be easy 
to decide when a tonsil is infected, but it is certainly 
abnormal if the glands at the angle of the jaw are 
enlarged, and such tonsils ought to be removed as 
soon as is possible having regard to the general condi- 
tion of the patient, because experience has shown 
that children with carditis who have had a complete 
tonsillectomy, and in whom the glands have sub- 
sequently disappeared, are definitely less likely to 
develop serious cardiac defects than those in whom 
the tonsils remain, or have been imperfectly removed, 
or the glandular enlargement persists. Tonsillectomy 
after rheumatic infection has taken place will not 
prevent recrudescences, but it does tend to protect 
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the heart from the more serious consequences of such 
recrudescences. Every measure calculated to improve 
the general condition of health should be employed. 
The child who puts on weight usually does well. 

It has become the fashion to decry or at least 
belittle the use of salicylates, but there is no group 
of drugs which has so much influence over the 
rheumatic infection, nor is there any reliable evidence 
that any untoward effects follow large doses over a 
prolonged period. The natural course of acute 
rheumatism has recently been studied in America 
by four physicians who watched a series of over 100 
children with the disease. These children were not 
treated with any antirheumatic remedy and the 
investigators state that they recovered as quickly 
and left hospital as soon as a series of cases treated 
by the usual antirheumatic measures. But the 
history of the condition, especially after 1876 with the 
introduction of salicin and the almost universal 
employment of salicylates in treatment, is far stronger 
evidence than that afforded by this brief study. 
To a child of 10 years it is quite possible to give 
grs. 10 of sodium salicylate every hour, or grs. 240 
in each day, without any discomfort or even anorexia. 
To reach this dosage it is necessary to have the child 
at rest, to allow considerable amounts of fluid with the 
food ; to maintain a milky diet ; to ensure a regular 
action of the bowels ; and also to give twice as much 
of the bicarbonate as of the salicylate of sodium. 
As children easily tire of any medicine it is useful 
to give two prescriptions with different flavourings 
to alternate every two or three hours, and to change 
the flavouring every three or four days. Salicylates 
certainly abolish the fever which results from 
rheumatism ; they also remove pain from the affected 
joints, but they do more than this for they produce 
a restoration to their normal size and contour and a 
reabsorption of effusions be they peri- or intra- 
articular. If then salicylates can produce such 
effects upon the rheumatic process in the joints, 
why should not the same result occur in other tissues 
damaged in like manner? Given in adequate doses 
salicylate does influence the carditis of acute 
rheumatism and does modify the course and prognosis 
of this most serious disease. But every known 
measure likely to benefit the patient and raise 
resistance is important, and none can be neglected ; 
tonics, vitamins, and, above all, a prolonged sea visit 
are advisable—the latter alas often very difficult 
to arrange. And when all has been done one can only 
hope that the damage left by the infection will be 
small, and the resultant incapacity relatively slight. 

Let us hope that the future has greater things in 
store for those susceptible to rheumatism. 





DEATH OF ANOTHER AROSA PHYSICIAN.—Following 
closely on the death of Dr. Amrein, of whom an obituary 
notice appeared in our last issue, comes the announce- 
ment from Arosa, Switzerland, of the death of Dr. 
Fritz Lichtenhahn, who combined a_ specialist lung 
practice with pediatric work. Many years ago he founded 
there the Prasura children’s clinic, and he also supervised 
the treatment of surgical tuberculosis in other institutions. 
He was only 54 years old. 


NEw WARD BLOcKsS AT PADDINGTON HOSPITAL.— 
The construction of a new ward block at Paddington Hos- 
pital is necessary in order to provide an adequate maternity 
unit. The present maternity ward contains only 20 beds, 
although the number of children born at the hospital 
rose last year to 500. The new building will consist of 
four storeys with a central main staircase, and will accom- 
modate 59 more beds. The total estimated cost is 
£47,760. 





418 THE LANCET] 


THE INDICATIONS AND RESULTS OF 
PHRENIC NERVE OPERATIONS * 


By H. Morriston Davies, M.D., M.Chir. Camb., 
F.R.C.S. Eng. 


MEDICAL SUPERINTENDENT, VALE OF CLWYD SANATORIUM ; 
CONSULTING SURGEON TO UNIVERSITY COLLEGE HOSPITAL 


THERE are three operations for paralysing the 
dome of the diaphragm. There is phrenic evulsion. 
It is generally estimated that at least 10 em. of 
the nerve must be torn out in order to be sure that 
the continuity of all accessory nerve bundles with 
the distal end of the phrenic nerve have been inter- 
rupted. Then there is phrenicectomy. This operation 
demands the section of a length of the main phrenic 
nerve and of all accessory nerves including the 
filaments to the subclavius muscle. The third 
operation is the phrenic crush. In this operation 
the main phrenic nerve is crushed and all accessory 
nerves are divided. The effect of the crush lasts 
from two to six months or even longer; regenera- 
tion may even fail to take place. 

The immediate effect of these operations is para- 
lysis of the hemidiaphragm; the muscle-fibres 
degenerate, and the dome becomes a sheet of fibrous 
tissue. It takes about four months for this process 
to become complete. 

As a result of the paralysis there are three changes 
of the dome—namely, a rise into the thorax, a loss 
of tone, and a cessation of the normal respiratory 
movements. The dome either becomes immobile or 
shows paradoxical movements, sometimes with 
normal respiration but more often only with forceful 
efforts such as sniffing. Each of these changes has 
a separate or combined action on the thorax, the lung, 
and the disease. 

Under normal conditions the rise of the diaphragm 
into the thorax during expiration is due to three 
factors: the relaxation of the muscle-fibres, the nega- 
tive pressure in the pleural cavity, and the positive 
pressure in the abdomen. The descent during 
inspiration is, of course, due to the contraction of the 
muscle-fibres. With the dome paralysed, it ascends 
into the thorax as a result of the difference between 
the negative intrapleural and the positive intra- 
abdominal pressures. When the lung is affected by 
chronic tuberculosis, although there is loss of elas- 
ticity of the lung, there are fibrous tissue changes 
which may more than counteract the loss of elas- 
ticity and, other things being equal, will increase 
the intrapleural negative pressure, and so exert an 
abnormal upward drag on the dome. Per contra, 
in a chronic invalid there may be loss of tone of the 
abdominal muscles and possibly visceroptosis, and 
the upward thrust on the under surface of the dome 
will be lessened. 

There are other pathological states, however, 
which may interfere with the post-paralytic rise of 
the dome. Thickening of the pleural membranes, 
particularly of the diaphragmatic pleura, super- 
imposes on the dome a tough layer of tissue which 
yields but grudgingly to the forces above and below ; 
whilst obliteration of the costophrenic sulcus ties 
down the margin of the diaphragm. When, further, 
the pleural thickening is generalised and the inter- 
lobar septa are also involved, the chest wall itself 
tends to become contracted, fixed, and immobile, 
and so scarcely alters the intrapleural pressure 
during inspiration. 





* Read before the North-Western Tuberculosis Society on 
March Zist, 1935. 
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The extent of the rise of the dome varies great], 
after phrenicectomy. It may be barely 1 em. o: 
as much as 10 or 11 cm.; very rarely has it reached 
a height of 14 em. 


Effects on the Lung 


Before we can appreciate the rationale of th 
indications and the results, it is essential to under- 
stand not only the changes in the diaphragm bu: 
also the effect of these on the lung and the thorax 
in general. There is the influence on the lung of th: 
paralysis of the hemidiaphragm, and of the loss of 
tone. There is also the influence of the rise into the 
thorax. 

The diaphragm, by its descent, is responsible for 
the expansion of the lower and posterior parts of 
the lung; with one half paralysed there is the loss 
of this expansion force. The consequent deficiency 
of air entry into these areas of the lung can be observed 
clinically. To the loss of tone must probably be 
attributed the benefit of the diminution or disappear- 
ance of certain symptoms such as the diaphragmatic 
cough. 

The effect of the rise of the dome on the lung is 
one which has given cause for much conjecture and 
argument. In the normal lung there is little doubt 
but that the greater part of the reduction in the 
hemithorax is absorbed by a collapse of the base of 
the lung due to relaxation of the elastic tissue ; the 
higher the rise, the greater is the extent of the lung 
affected, but it is very unlikely to include the apex. 
If, however, there are consolidation changes at, say, 
the base of the lung that part is uninvolved, but 
the nearest areas of healthy lung tissue will contract. 

When there is chronic fibrosis in the apex or upper 
lobe as a result of tuberculosis, a different mechanism 
comes into play. This mechanism is identical in 
principle with that found in the production of a 
selective collapse by artificial pneumothorax. The 
elasticity of the healthy parts of the lung will cause 
the partial collapse of the lung, if for any reason 
the negative pressure is reduced, but the elastic 
tissue being perfect it will at once yield again to the 
expanding force of an increased negative pressure. 
Pathological fibrous tissue is also ready to contract, 
given the opportunity, and so powerful is its contract- 
ing force that it can drag the chest wall and media- 
stinum towards each other, exerting a force of which 
the elastic tissue is quite incapable. When a rise 
of the dome occurs and the hemithorax becomes 
reduced in size, the elasticity in the adjacent lung 
fields causes a reduction of these areas; but the 
fibrous tissue in the upper lung field is even more 
responsive to the reduction in the hemithorax; it 
therefore contracts. During inspiration the mcrease 
in size of the chest and the increase in the intra-pleural 
negative pressure calls for a re-expansion of the lung. 
The elastic tissue responds to this, but the fibrous 
tissue does not. The result is a gradually progres- 
sive selective collapse of that part of the lung which 
is fibrosed. 

There are other factors, however, which have to 
be taken into consideration. Reference has already 
been made to the possible impeding influence of 
changes in the diaphragmatic pleura. Thickening 
of this membrane must interfere with the rise of the 
dome, and yet at times it is surprising to what extent 
the dome may rise after phrenicectomy despite a 
known thickening of the membrane. The filling-up 
and obliteration of the costophrenic angle does 
inevitably tie down the dome. 

Further the presence of dense interlobar adhesions, 
the outer edge of which are fixed to the chest wall 
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and with the radiogram showing a curved outline 
onvex upwards, is almost certain to act as a barrier 


vuarding the upper lobe from influences below it. 


Indications for Paralysing the Diaphragm 

It is essential, when considering the indications 
for paralysing the phrenic nerve, to appreciate the 
object of the operation. There seems to be a pre- 
valent view that it is done for the cure of pulmonary 
tuberculosis. Profound disappointment must be the 
fate of those who operate under this misapprehension. 
Phrenic paralysis often relieves symptoms, especially 
when it has been correctly advised to this end rather 
than to the treatment of the disease, but it is not a 
radical operation for “cure.” It is but an asset in 
the treatment of the disease. Used properly, it is 
an immensely valuable one, helping to overcome or 
to diminish mechanical changes which are inter- 
fering more or less seriously with the progress of 
recovery. Like other measures, it is an accessory to 
sanatorium treatment in the endeavour to increase 
the resistance of the body to the disease, the effective 
fibrosing of active tuberculous foci and the oblitera- 
tion of cavities. 

It is often stated that one of the indications for 
phrenic nerve paralysis is failure of artificial pneumo- 
thorax ; in other words that a phrenicectomy should 
be done on every case on which an artificial pneumo- 
thorax has been tried and failed. It is possible that 
I have said this myself in the past, but I now assert 
emphatically that every case suitable for artificial 
pneumothorax is not necessarily suitable for phreni- 
cectomy. 

Artificial pneumothorax is attempted in cases of 
pneumonic tuberculosis and also in cases of the 
caseating, exudative form of disease. Possibly the 


immobilisation of the dome which has been paralysed 


may be advantageous in a purely basal case; but, 
if the base is not involved and is the comparativély 
healthy part of the organ, phrenicectomy is definitely 
contra-indicated, since it will bring about collapse of 
the healthy part of the lung and leave the diseased 
phneumonic area unaffected. 

Then again, artificial pneumothorax is frequently 
done in the hope of collapsing cavities, usually in 
the upper lobe or apex. When these cavities are 
large or are surrounded by dense fibrous tissue, it is 
expecting almost the impossible to try to obliterate 
them by a phrenicectomy. The operation is useful 
for some cavities, but not for this type. Nor is a 
lung with old-standing fibrosis and one or more 
cavities likely to benefit by phrenicectomy. If the 
condition is unilateral, the indication is a thoraco- 
plasty, in some cases without even the preliminary 
trial of an artificial pneumothorax. A phrenicec- 
tomy would be valueless and might even be detri- 
mental. 

The indications for phrenicectomy in the treatment 
of pulmonary tuberculosis are divisible into four 
groups :— 

(1) For the treatment of pulmonary disease. In these 
eases the extent of the rise is the important factor. 

(2) For the treatment of past or present pleural involve- 
ment. In this group both the rise and the immobilisation 
play an important part. 

(3) For the treatment of symptoms. In these cases it 
is not so much the rise of the muscle as the loss of tone 
and the immobility that is necessary. 

(4) In conjunction with other surgical measures. 


THE PULMONARY LESION 


The chronic fibrotic lesion is one of the types 
most responsive to phrenicectomy, but it is not all 
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fibrotic lesions of the upper lobe which will respond 
to phrenicectomy. If the fibrosis is very dense 
and there are cavities, it will need a very exceptional 
rise of the dome to influence this, and even with 
such a rise, failure of an efficient collapse is more 
than probable. In such cases the cap of the lung is 
almost always firmly adherent and allows of no 
shifting of the lung surface ; the whole of the collapse 
requisite to relax the fibrous tissue and to obliterate 
cavities would therefore have to be obtained by the 
upward displacement of the central part of the lung 
as a dome into the apex—an obvious impossibility. 
The probability therefore of a dense apical cap of 
adhesions and equally of dense interlobar thickening 
which acts as a barrier between the upper and lower 
segments of the hemithorax must be considered 
contra-indications. These cases, moreover, are emi- 
nently suitable for the major operations which will 
produce a permanent healing impossible by lesser 
measures. 

A moderate degree of generalised fibrosis is, on 
the other hand, an indication for phrenicectomy. 
This type of case, even if the condition has been 
sufficient to produce some flattening of the chest 
wall and displacement of the mediastinum, may 
respond most favourably. It is in this group that 
is found pre-eminently the case which, having made 
considerable progress with rest in bed, reaches a 
stage with persistence of cough, sputum, and mild 
pyrexia beyond which it seems incapable of respond- 
ing, but after a phrenicectomy improves again pro- 
gressively and may become symptomless. 

Cavities surrounded by dense fibrosis or with thick 
walls cannot be expected to be favourably influenced 
by phrenicectomy. Small cavities, on the other hand, 
without well-defined walls, whether in the base, apex, 
or region of the hilum, and which have resisted rest 
in bed, may become obliterated following on a fairly 
high rise of the dome. The possibility of success is 
certainly sufficient to justify the operation. 

It must be admitted, however, that there are very 
divergent views on the value of phrenicectomy in 
the treatment of cavities. Patronikola,’ for instance, 
says that out of 100 cases, 4 only were benefited. 
Russell? reports control in 9 out of 24 cases at the 
Cheshire Joint Sanatorium in which artificial pneumo- 
thorax had failed or been ineffective. The results 
of Nehil and Alexander* are very interesting: of 
53 cases with a cavity of 2 em. or less, closure 
occurred in 65 per cent.; of 63 cases with a cavity 
of 2-4 em., closure followed in 36 per cent.; and 
in 32 cases with a cavity of 4-6 cm., closure occurred 
in 22 per cent. When the location of the cavity 
was in the upper third of the lung, closure was 
recorded in 40 per cent.; of those located in the 
middle third, 34 per cent. closed, and of those in the 
lower third, 29 per cent. closed. 

Phrenicectomy has many advantages over arti- 
ficial pneumothorax. It is a single operation and 
the risks of complications are infinitely fewer; if 
successful, it does not interfere with future work 
as may be the case with an artificial pneumothorax. 
It is pre-eminently the moderately localised pro- 
liferative lesion, whether of the upper or lower lobe, 
which has responded up to a certain stage, yet incom- 
pletely, to rest in bed, for which phrenicectomy is 
indicated as the first line of attack in preference to 
artificial pneumothorax. The operation should take 
precedence also in some cases of isolated thin-walled 
cavities, particularly when a cavity develops in the 
contralateral lung in a case under treatment by 
artificial pneumothorax. The combination of phreni- 
cectomy on the one side and of artificial pneumo- 
H2 
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thorax on the other may prove very valuable in 
the treatment of bilateral disease. 


PLEURAL INVOLVEMENT 


The second group of cases for which phrenicectomy 
is indicated is that in which an old or recent pleurisy 
has been responsible for thickening of the basal 
costal and diaphragmatic pleural membranes with 
obliteration of the costophrenic sulcus, and fixation 
and possibly distortion of the diaphragm. In these 
cases comparatively little immediate rise can be 
expected ; nor is that the object of the operation 
so much as the paralysis and loss of tone. 

The third group of indications is for the treat- 
ment of symptoms, a group far too often neglected. 
The first and most important, though not the com- 
monest symptom which may call for an emergency 
phrenicectomy is hemoptysis. Several cases have 
been recorded of intractable bleeding for which 
artificial pneumothorax had proved impossible but 
which have stopped abruptly after phrenicectomy ; 
in some the bleeding came from the upper and in 
others from the lower lobe. Alexander gives prefer- 
ence to phrenicectomy over pneumothorax for the 
arrest of bleeding. 


RELIEF OF SYMPTOMS 


So far I have discussed the treatment of the disease. 
With healing there must naturally be improvement 
of symptoms, lessening of cough and sputum, pyrexia, 
disappearance of tubercle bacilli, and so on. The 
improvement in the cough and sputum may occur 
long before there is time for healing processes to 
take place. A working diaphragm is not necessary 
for bringing up and expelling sputum. Often as a 
result of the disease the dome moves - but little, 
being in a state of tonic spasm, and this actually 
hampers expectoration. With paralysis of the dome, 
the full force of the contraction of the abdominal 
muscles is transmitted directly to the thorax, and 
facilitates expectoration. 

Adhesions between the lung and diaphragm may 
cause a diaphragmatic cough—a spasmodic cough 
which is started by movement, laughing, even 
talking. This can be abolished by paralysing the 
dome, to the intense relief of the patient and with 
considerable benefit to the lung. The morning 
vomiting brought on by the pumping of the dome on 
the stomach with the initial emptying of the bronchial 
tubes of accumulated sputum after sleeping can also 
be stopped by a phrenicectomy. 

Patients who have had pleurisy, whether the asso- 
ciated disease is still active or quiescent or healed, 
may experience dragging aches, pains, or discomfort 
round the base of the chest. The relief that can be 
given by paralysing the dome justifies the operation 
for this alone. Such pleurisies not infrequently 
implicate the pericardium, when the drag is liable 
to produce tachycardia on comparatively slight 
exertion. This too will be relieved by the relaxation 
of the dome. 


AN ADJUVANT TO OTHER OPERATIONS 


The final group concerns the indications for phreni- 
cectomy in conjunction with other operative measures. 
The first to be considered is the combination with 
artificial pneumothorax. Reactions and effusions 
during the maintenance of artificial pneumothorax 
are more likely to occur and recur when there are 
adhesions which are stretched by each refill. Para- 
lysis and rise of the dome may relax these bands 
and thus for the time being remove the irritation 
and lessen the tendency to reaction and effusion. 
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If the adhesion is so placed that the tension is no: 
relieved, no benefit will have been gained as regard 
these manifestations. Apart from this, phrenicec- 
tomy has no benign influence on effusions. It does 
however, in certain cases undoubtedly enable th 
interval between refills to be lengthened. 

The rise of the paralysed dome may aid somewha' 
in cases where the base of the lung is adherent or 
there is a progressive obliterative pleurisy. A high 
rise of the dome may be invaluable in certain cases 
of suspended cavity, converting occasionally an 
artificial pneumothorax which is a failure into a 
success. 


When a lung, involved by a disease which pro- 
duces fibrous tissue changes, has been long collapsed 
and is then allowed to re-expand, a considerable 
strain must be imposed on the originally diseased 
fibrotic area and on the walls of old cavities, when 
that lung re-expands. The hemithorax is admittedly 
smaller than at the onset, because the chest wall 
has shrunk and the mediastinum has come across, 
whilst the healthy alveoli have become emphy- 
sematous ; yet it seems most advisable further to 
relieve the strain by raising the height of the dome 
by paralysing it. 

Finally, there is the much debated question of 
phrenicectomy in conjunction with major opera- 
tions. There are certain cases in which it is advisable 
to have the dome paralysed some time before the 
operation so as to help the cough and expectoration, 
reduce the pyrexia, and improve the general health 
of the patient. For these, a preliminary phrenic 
erush only should be done so that recovery of the 
function of the dome is returning approximately 
coincident with convalescence from the major 
operation. If a total thoracoplasty is indicated the 
motionless dome will, in my opinion, have a detri- 
mental, rather than a beneficial, effect on the col- 
lapsed lung. When the operation is one localised 
to the apex or upper lobe, the raised dome is more 
likely to put healthy basal lung tissue out of action 
than to produce any appreciable collapse of the 
apex. 

It is extremely doubtful if a paralysed dome has 
any influence in preventing an aspiration pneumonia 
during the operation. Its other supposed value as 
a test for the contralateral lung seems to me to be 
worthless. 

The statement has just been made that a phrenic 
nerve crush should be done in preference to a phreni- 
cectomy whenever the diaphragmatic paralysis is a 
prelude to a total or localised thoracoplasty or to an 
apicolysis. The phrenic crush is also the preferable 
operation in every case where the base of the lung 
is not affected and the influence on the lesion is of 
considerable doubt. It is also preferable in cases 
with bilateral disease when the operation is an 
emergency one to check bleeding. Matson‘ says 
that “a return of diaphragmatic function can be 
expected in 25 to 30 per cent. of all cases, unless all 
communicating or accessory fibres have been 
resected.’’ Bonniot and Foix noted a return of func- 
tion in 8 per cent. when the evulsed nerve was over 
10 cm. in length, and in 29 per cent. when the 
length was under 10 em. Lindberg * found that 
no improvement resulted when the total elevation 
of the paralysed dome was less than 3°9 cm. In 
80 per cent. of his cases there was a secondary rise 
averaging 2 cm.; the maximum rise was usually 
not reached under three months. Matson records a 
case with an initial rise of 3 cm., a further rise 
of 6°5 cm. in the ensuing year, and a total rise of 
13 cm. by the end of the second year. 
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Results 

Many papers have been written and figures given 
howing the late results of phrenicectomy with the 
percentage ‘‘cured,” improved, and so on. The 
ceneral opinion is that considerable benefit can be 
obtained in suitable cases. Yet there are a few like 
Gravesen * who consider “that the actual efficacy 
of the operation has been greatly exaggerated by 
many,” and that the indications are very limited. 
He finds that there were “only 27 cases (out of 153 
available for ‘true statistical analysis’) where we 
have any right to say the patients were healed as 
the result of the phrenic operation.” Those figures 
ire, in my opinion (though not in Gravesen’s), 
most encouraging, because I would again emphasise 
the fact that phrenicectomy must not be looked upon 
as a “curative ’’ measure, but as an auxiliary and 
ancillary measure to other forms of treatment. 

For this reason I make no attempt to give figures 
as to results. It is not possible to produce anything 
like an accurate statement. In some cases the 
operation is done with a certainty of benefit to be 
gained either as regards the disease or the relief of 
symptoms; in others there is a reasonable possi- 
bility of benefit. In yet others a crush is indicated 
as, while the result is doubtful, there is a possible 
hope of success. In a disease like tuberculosis, 
with its disappointments and surprises, this success 
must be sought for, at times even at long odds. 


Complications 
Berry 7 collected in 1930 the records of 4697 
eases of phrenic nerve paralysis with a mortality 
of 26 cases. Of the deaths 6 were due to bleeding 
from extraction of the nerve and 2 to a traumatic 
emphysema and empyema associated with a trau- 
matic pneumothorax. These 8 cases were unquestion- 
ably accidents associated with evulsion of the nerve. 
Lung embolus and edema accounted for 3 deaths, 
and dyspnea and heart failure for another 3. There 
were 12 deaths from pneumonia and tuberculous 
dissemination. Of these 12, 5 were reported by 
Loewenthal * who regarded the condition as an 
“ unspecific pneumonia ”’ due to injury to the pleura 
while evulsing the nerve. Another possible explana- 
tion is that during evulsion the dome gets drawn 
up into the thorax. At the moment that the nerve 
filaments give way the diaphragm returns with a 
sudden, violent descent which may easily cause the 
aspiration into the lower lobe of secretion squeezed 
out into the bronchi during the period of elevation. 
Death from syncope has also been recorded at the 
moment of evulsion. It is phrenic evulsion not 
phrenicectomy which is the operation which carries 
the immediate grave risks. I have seen 3 cases of 
spontaneous, symptomless, partial pneumothorax 
occur within a week of evulsion. F 
The most important of the later complications 
are those due to the displacement of the stomach 
and duodenum and the dislocation of the esophageal 
opening. Vomiting occurs very occasionally imme- 
diately after paralysis of the left dome, but usually 
subsides in a day or two. Digestive disturbances, 
flatulence, and borborygmi may last somewhat 
longer. It is rare for these even to be serious in 
character or of lasting duration. The most trouble- 
some complication in my series—and I am well on 
in my second thousand—has been the persistence 
of borborygmi for eight months, when it rapidly dis- 
appeared. Digestive discomfort has been recorded 
after paralysis of the right dome due to traction on 
the first part of the duodenum. 
Radiological examinations show, 


according to 


Longuet and Launay,® that with a high rise of the 
left dome the stomach is elongated and shows a 
large air space. Of more serious consequence is, 
however, the condition similar to that found with 
eventration of the diaphragm, a rotation, producing 
a partial volvulus of the stomach, causing a con- 
striction across the length of the organ. 

Symptoms may therefore be produced by con- 
striction of the csophagus, of the stomach, or of 
the duodenum. In the majority of the cases the 
symptoms are slight and transitory. Very rarely 
only are they of serious import, and they may then 
be associated with cardiac or pulmonary manifesta- 
tions, such as tachycardia or dyspnea. Dyspnea 
of a mild grade may also be observed independently 
of the above complications. It may persist for two 
or three weeks and then subside as compensation 
and adjustment take place. 
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IN 


THE occurrence of cardiac hypertrophy in the course 
of an experimental nephritis which is tubular in 
origin seems to open the way to some new conceptions 
of the relationship between nephritis and vascular 

Gough, Duguid, and Davies (1933) reported the 
production of a renal lesion in rats by the oral adminis- 
tration of large amounts of orthophosphates in con- 
junction with overdoses of vitamin D, and the lesion 
was further described by me in 1934. It is a greatly 
intensified form of the phosphate nephritis described 
by Hirsch (1923), and by MacKay and Oliver (1930). 
Besides becoming chronic and progressive, and pro- 
ducing in some cases extreme disorganisation of the 
kidney, it has certain important features of interest. 
For example, although it is primarily and essentially 
a tubular nephritis, it may in its more advanced 
stages develop glomerular, and even arterial changes, 
very similar to those found in man, and it may also 
lead to a pronounced cardiac hypertrophy. 

The lesion can be readily produced in rats by feeding 
them for 20-30 days on a diet of bread and potatoes, 
to which has been added acid sodium phosphate 
(5 parts per hundred, by weight), and at the same time 
administering a daily dose of 20,000—40,000 units of 
vitamin D by mouth, in the form of calciferol. At 
the end of the period of treatment the rats may be 
put on a normal diet and allowed to recover. They 
may survive for many months, and most of them 
develop a chronic nephritis which tends to progress 
in severity, long after the treatment has been stopped. 

The primary lesion is a parenchymatous degenera- 
tion, in which focal calcification of the tubules figures 
prominently. This is followed by a gradual and 
progressive destruction of entire tubules. Many 
atrophy and disappear, whilst others dilate and become 
cyst-like (Fig. 1). Large areas of shrinkage form in 
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the cortex, so that the kidney becomes extremely 
distorted, with its surface pitted and granular. In 
most cases the glomeruli remain intact, but in a few 
of the more severe ones, they undergo changes of an 
apparently toxic nature. These changes vary, but 
they usually take the form of hyaline swelling of the 
capillary membranes, and gradual hyaline trans- 
formation of the whole renal corpuscle, similar to that 
seen in the so-called primary interstitial or primary 
ischemic nephritis of man. The endothelial cells of 
the tufts gradually disappear. Later the whole 
structure becomes fibrosed and obliterated. When 
the glomeruli are affected, the arterioles may also 
be involved. Their walls become thickened and 
hyaline, and finally when the glomeruli are destroyed, 
the vessels also become obliterated. It should be 
noted that no direct relationship seems to exist 
between the glomerular lesions and the tubular 
degeneration in this nephritis. The glomeruli may 
remain intact in the midst of extreme tubular destruc- 
tion, and when they do degenerate, the degeneration 
appears to be the result of some additional toxic 
factor, rather than of the tubular destruction itself. 
Nor is there any evidence that the glomerular degen- 
eration is the result of vascular disease. Such 
vascular changes as arise invariably appear to be a 
later event, and seem therefore to be a result rather 
than a cause of the glomerular degeneration. 

In some of the long-standing and severe cases, 
changes may also be found in the arteries, especially 
in those parts where the parenchymatous shrinkage 
is most intense. Here the smaller interlobular 
arteries may appear narrow and tortuous, sometimes 
giving the impression of hypertrophy, but without 


FIG. 1.—Kidney ofa rat which _ 67 days after treatment. 
(x 50, 


any degenerative change in their walls. There seems 
to be little doubt that this change represents a simple 
contraction. The atrophy which occurs in this 
disease causes great shrinkage of the tissues, and this 
must bring about a considerable reduction of the 
capillary field. Some reduction of the arterial 
supply is apparently called for, and the changes 
which occur in the arteries are probably to be regarded 
as something in the nature of a functional readjust- 
ment. One or two of the most long-standing cases 


have shown some fibrous intimal thickening in addition, 
but this is a comparatively rare finding. 

It is only in the severe cases, which survive for tw: 
or more months after the treatment, that cardia 
hypertrophy 
is found. It 
takes the 
form of con- 
centric 
thickening of 
the left 
ventricle 
very similar 
to that seen 
in man. 
Sometimes 
the heart 
increases to 
more than double its normal weight. Fig. 2 shows 
hearts of six of the most severe cases, compared with 
those from normal rats of the same weight. In a 
group of experiments recently carried out, 160 rats 
were treated in the way specified above, and 98 of 
them survived the treatment for more than one month, 
the rest having died, or having been killed in thi 
early stages, for the purpose of investigating tli 
initial lesion. Of the survivors, 85 showed well- 
marked chronic lesions, and 23 of them were classi- 
fied as showing histologically intense nephritis, 
Fig. 1 showing a typical example. The hearts of 
these 23 cases were weighed after fixation in formalin 
Expressed as percentage of the body-weight they 
averaged 6-73 with standard deviation 0-15, and 
extreme range from 0-46 to 1:06. The comparable 
figures from 60 normal rats were: average 0-43, 
S.D. 0-09, and extreme range 0-26 to 0-66. 

These figures become even more striking when 
calculated in relation to the two-thirds power of the 
body-weight (i.e., blood volume). For the 23 extreme 
cases they read: average 3-89, S.D. 0-78, range 
2-57 to 5-21; and for the normals: average 2-18, 
8.D. 0-29, range 1-56 to 3-27. 

In these 23 rats the amount of glomerular change was 
variable—in some cases very inconspicuous—whilst 
well-marked arterial changes were present in less than 
half of them. Thus, although these figures show 
beyond doubt that this experimental nephritis in rats 
has effects on the heart similar to those seen in chronic 
nephritis in man, they show no evidence that arterial 
disease is concerned in the process. The cardiac 
hypertrophy is clearly the result of the parenchy- 
matous destruction, and if an explanation on the lines 
of vascular disturbance has to be offered, the most 
likely one would seem to be that the disturbance of 
renal function produces toxic substances which affect 
the heart through alterations in the blood pressure. 

In man, cardiac hypertrophy is usually regarded 
as one of the consequences of the underlying arterial 
disease from which the nephritis itself is supposed to 
arise. It thus forms part of the basis of the vascular 
theory of nephritis. The findings in rats are of in- 
terest because they call for an entirely different inter- 
pretation. In view of them, the possibility of a 
chronic nephritis with glomerular, arterial, and 
cardiac, changes arising from a primary tubulat 
nephritis has to be considered. 


FIG. 2.—The upper row of hearts are from 
nephritic rats. Those below are fro: 
normal rats, each of the same body-weight 
as the corresponding one above. 
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In all the older text-books of surgery Kraske’s 
operation for resection of the rectum is described. 
It is essentially an excision by a sacral approach 
between the anus and the third piece of the sacrum 
itself. Originally it was devised so that after resection 
continuity of the bowel could be restored, but in 
practice it was frequently found that this was not 
effected. Either there was too much tension or the 
blood-supply of the upper segment of the bowel 
had been so damaged that no repair was possible. 
Gangrene, followed by an incurable sacral fistula, 
was the ultimate result. Hence in many cases the 
operation was completed, not by restoration of con- 
tinuity, but by the deliberate formation of a sacral 
anus. In this region the inconvenience of an arti- 
ficial anus is so great that it is not surprising to find 
most surgeons abandoning it for the usual iliac 
colostomy. 

The immense advantage of an abdominal anus, 
combined with a quite erroneous conception of the 
mode of spread of carcinoma of the rectum, have 
led to the adoption of two operations for this disease 
in this country to the exclusion of all others—namely, 
the perineal and the abdomino-perineal, or lately 
the perineo-abdominal. It is fair to say that, except 
for one or two independent advocates of sphincteric 
preservation, notably Prof. Grey Turner,’ the English 
surgeon has been obsessed by the opinions of those 
writers who, without observational justification, 
have insisted upon the necessity in every case of 
sacrificing the whole of the bowel below a carcino- 
matous growth, together with all the fat and para- 
rectal tissue in the ischiorectal foss#. The objection- 
able qualities of any artificial anus have been allowed 
conveniently to sink into the background. Some 
accounts would make us believe that a man with 
an iliac colostomy, when properly performed of 
course, suffers from little, if any, disability or incon- 
venience ; we are almost persuaded that it is an 
advantage. Such adulatory accounts, however, 
always come from the surgeon. I have yet to meet 
a patient who contemplates with complete satis- 
faction and equanimity his possession of an arti- 
ficial outlet for his faces. The waste of time each 
morning in emptying his colon that he may pass 
the remainder of the day in comparative comfort, 
the ever-present possibility of involuntary escape of 
solid or gaseous contents, the constant attention to 
his diet are not trivial matters. The ‘ revolting 
nature of these daily attentions is extraordinarily 
disturbing to a man of culture and refinement, and 
is apt to induce a most unpleasant state of mind, a 
condition which may best be described as a stercoral 
outlook on life. No normal man could contemplate 
a colostomy with anything but dismay. 

Twelve years ago an educated woman with carci- 
noma recti came to see me. She knew the nature 
of the disease and the operative implications had 
been explained to her. She refused to consider for 
one moment a colostomy and begged me to avoid 
one or do nothing. This was the first case in which 
I performed a sacral excision of the rectum with 
restoration of continuity. It was a complete success 
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so far as local removal went, but the patient suc- 
cumbed some two years later to a metastasis in the 
liver. Since then I have carried out the operation 
with what must be considered, when results are 
taken into account, a quite discreditable infrequency. 
It is the realisation of this delinquency which leads 
me to urge a more extensive trial of the method, 
particularly as recent pathological investigations 
afford a complete justification for disregarding the 
alleged necessity for extensive removal of the peri- 
rectal tissues. 


Pathological Considerations 

These pathological investigations are due parti- 
cularly to Westhues and Schmieden in Germany, 
and to Cuthbert Dukes in this country. The essential 
facts are few and simple. Lymphatic flow from the 
rectum is preponderatingly—one may with some 
justification say, exclusively—in an upward direc- 
tion along the course of the superior h#morrhoidal 
vein, up into the glands of the mesosigmoid, and 
thence into the aortic glands. No lymph travels 
laterally to the walls of the pelvis and none passes 
downwards and out to the inguinal glands unless 
the growth encroaches actually upon the anal canal. 
Only the glands in the mesosigmoid need concern 
the operator, but it is essential that the tissue behind 
the rectum in the hollow of the sacrum be effectively 
removed. 

A second pathological fact of very great import- 
ance is the recognition of the small part that local 
permeation in the actual wall of the rectum takes. 
The bowel is quite free from carcinoma cells 1°0—1°5 
em. below the macroscopic margin of the growth ; 
a somewhat wider margin may be required above. 
Sometimes in more advanced cases a blunt-shaped 
process grows right through the rectal wall more 
frequently posteriorly or slightly to one side. This 
mass is in continuity with the main growth and 
usually inclines orally along the bowel. Never in 
specimens obtained at operation does it extend 
through the visceral layer of pelvic fascia which lies 
behind the rectum. The corresponding process in 
front either pushes the peritoneum of the fold of 
Douglas upwards or grows through it forming the 
umbilicated appearance in this region familiar to 
all surgeons. The part played by the pelvic fascia 
in limiting the spread of carcinoma is very important, 
and its bearing upon operative procedure will be 
referred to again. It may be noted here that whilst 
it is an almost certain barrier behind it is not quite 
so impenetrable where it forms the recto-vesical 
layer in the male. Occasionally in an operable 
stage, growth will have invaded the prostate. It 
is very rare to find it encroaching actually upon 
vaginal tissue. Carcinoma of the anal canal is not 
so confined by facial layers; it spreads easily into 
the perirectal tissues. It is much more difficult to 
eradicate locally. 


Anatomical and Operative Considerations 

It is clear that to make an effective removal of a 
growth above the anal canal it is not necessary to 
take away much of the rectum above and below the 
apparent margin of the carcinoma. It is quite 
sufficient to cut the bowel across 1°5 cm. below 
the growth with the assurance that no cancer cells 
will remain behind. Above, it is advisable to take 
away 1°0 cm. more. The tissue in the neighbour- 
hood of the middle hemorrhoidal vessels is innocuous 
and should be left, but free removal of the tissues 
behind the rectum extending up the whole extent 
of the mesosigmoid is absolutely essential for success. 
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The visceral layer of pelvic fascia, being a natural 
barrier to the spread of the growth, it is wise to 
keep outside this layer as far as is possible. It 
arises, it will be remembered, from the white line 
at the side of the pelvis and passes medially upon 
the upper surface of the levator ani and coccygeus 
towards the rectum, seminal vesicles, prostate, and 
bladder. Reaching these viscera it spreads out over 
them and between them, the strongest septum being 
that separating the prostate from the rectum. In 
dissecting the rectum from the prostate in front 
by the sacral approach, the visceral layer must be 
incised longitudinally on each side of the rectum 
anteriorly. This fascia is disclosed as a glistening 
membrane almost like peritoneum after the levatores 
ani have been divided close to the bowel. Unless it 
be incised in this manner it is difficult to find the 
proper interval. The separation takes place actually 
behind the thick septum between the rectum and 
prostate. If the fascial investment of the rectum 
be traced downwards it will be found to be reflected 
laterally on to the upper surface of the pelvic mus- 
cular diaphragm, as described above, and behind to 
be reflected on to the anterior surfaces of the coceyx 
and sacrum. It thins off as it is traced upwards to 
the promontory of the sacrum and the first lumbar 
vertebra, where it disappears as a distinct layer. 
It is between this layer of fascia and the peritoneal 
reflection on to the sides of the rectum and pelvic 
colon that the lymphatic glands and tissue lie which 
must be removed in the operation for carcinoma. 
The middle sacral artery lies on the outer surface 
of this layer of fascia sometimes adherent to it. 
The superior hemorrhoidal artery should be ligated 
at the safe point above the origin of the lowest 
sigmoid branch. This will be accomplished if the 
artery be tied just above the promontory of the 
sacrum or at a higher level. At the point where 
the lower section is made in removing a growth the 
rectum has no peritoneal investment. 


The Choice of Operation 


There are two ways in which a resection may be 
carried out, by a sacral approach or by a combined 
abdominal and sacral method. The Goetze opera- 
tion based on the above considerations is adequate 
and effective. It may be briefly described. 


SACRAL RESECTION BY GOETZE’S METHOD * 

With the patient in the left lateral position, a median 
incision from just behind the anus to the middle of the 
sacrum is made. The coccyx and the sacrum below the 
third pair of foramina are removed. Deep to them will 
be found the sacrum invested with the visceral layer of 
pelvic fascia in the outer layer of which runs the middle 
sacral artery. This fascia is easily stripped off the hollow 
of the sacrum up to the promontory allowing the rectum 
to fall forward. The pelvic fascia is divided longitu- 
dinally about the level of the middle of the sacrum at 
3-4 cm. to the right of the left lying rectum. Under- 
neath will be found the loose fat of the extraperitoneal 
tissue which is easily pushed aside to expose the peri- 
toneum itself. This is opened here. A similar dissection 
to the left but closer to the bowel will open the peri- 
toneum on that side. The rectum is now pulled down- 
wards and forwards to stretch the tissue lying behind 
it in which lies the superior hemorrhoidal artery. This 
vessel is divided between two ligatures at the level of 
the promontory. When this is done the gut is imme- 
diately liberated and comes down with a jerk. It is 
now quite easy to join the two side openings in the peri- 
toneum across the rectovesical pouch and to separate 
the rectum from the strictures in front working from 
above downwards. This separation lower down will be 
facilitated by bearing in mind the anatomical points 
mentioned above. 


When the growth has been separated above an 
below it can be excised and an end-to-end sutur 
carried out as described later. If it should be found 
impossible to bring enough of the intestine dow: 
for this purpose Goetze recommends that the uppe: 
end be sutured in the posterior wound; this is ; 
weak point in the procedure. Another weakness is 
that it is not possible working from below to assur 
oneself of the state of the blood-supply of the upy« 
segment of bowel. Again, if the growth has pushed 
up the peritoneal reflection or penetrated the recto 
vesical pouch the difficulties are immensely increased 
Moreover, we remain quite in the dark as to the 
presence of other metastases in the abdomen. Fo, 
these and other reasons a combined abdomino- 
sacral operation is much to be recommended. 


THE ABDOMINO-SACRAL RESECTION 


I have not performed this operation many times, 
but its advantages appear to me to be so great that 
I do not hesitate to recommend it. With the abdomen 
open it is possible to inspect the condition of affairs 
from above (see Figure), particularly any spread 
of the growth to the peritoneum, and the size of 
any metastases in the lymph glands. Though umbili- 
cation of the rectovesical fold is not an absolute 
contra-indication to excision the spread of the growth 
in these cases is always extensive. A bowel appa 
rently fixed to the sacrum is often easily separated 
with its investing visceral pelvic fascia. Very 
important is the ease (unless the patient be too fat, 
when the wisdom of this operation is doubtful) with 
which the point for ligature of the superior hemor- 
rhoidal artery may be selected so as to preserve the 
blood-supply of the rectum; also the line along 
which the mesocolon should be divided to allow of a 
piece of bowel being brought down without tension 
to make the anastomosis, When the abdomen is 
opened it can be seen at once if a resection with 
restoration of continuity is precluded because of an 
unusually short mesosigmoid. Under such circum- 
stances there must be made an inguinal colostomy 
and sometimes the operation of removal of the growth 
may be completed wholly from above. 


The objection to the ordinary abdomino-perineal 
excision of the rectum is that it is productive of 
much surgical shock does not hold for the abdomino- 
sacral operation. My experience with this and the 
purely sacral excision is that shock is much less 
when the sphincteric region of the rectum is not 
interfered with. 

The steps of the operation are simple enough. 


When the abdomen has been opened and the operation 
deemed to be feasible, the peritoneum of the mesosigmoid 
is incised at a point in the neighbourhood of the apex 
of the sigmoid loop so situated that the important arterial 
arcades remain between it and the margin of the bowel. 
Thence the incision proceeds to the promontory of the 
sacrum, then along the root of the mesosigmoid, around 
the floor of the pelvis, and across the rectovesical pouch 
to join a similar incision on the other side of the pelvis. 
The only difficulty in this is the depth at which the inci- 
sion is made and the narrowness of the pelvis. It may 
be facilitated by dragging forwards with suitable forceps 
the bladder in the male or the uterus in the female. The 
superior hemorrhoidal artery is then ligated and divided 
at the safe point about a centimetre above the promontory 
of the sacrum. The fatty tissue of the mesosigmoid is 
divided towards the bowel wall corresponding with the 
peritoneal incision. By a little careful dissection just 
below the sacral promontory it will be found possible to 
strip the hollow of the sacrum free, keeping behind the 
visceral pelvic fascia down as far as the tip of the coccyx. 
At the side the upper margin of the levator ani is passed. 
It does not seem necessary always to dissect out the 
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ureter, but if there is any uncertainty about its position 
this may easily be done. At the sides of the rectum low 
lown is the pelvic fascia which must be cut to free the 
bowel. No hemorrhage of any consequence occurs in 
this situation. In front, separation from the vagina or 
bladder, seminal vesicles, and prostate is not so easy. It 
cannot be done here altogether by blunt dissection or 
with the fingers. The help of scissors is required. 

When the rectum has been separated on all sides as 

low down as possible, by trial, the upper point of division 
of the colon is selected so that it will extend easily down 
o the distal 
stump. When 
this has been 
done the meso- 
sigmoid must 
be severed to 
this point at 
such a distance 
from the bowel 
margin that 
the necessary 
arterial arcades 
are preserved. 
This is one of 
the great 
advantages of 
the abdomino- 
sacral route. 

The separa- 
ted bowel is 
now pushed 
down into the 
pelvis whilst 
the peripheral 
margin of the 
peritoneum is 
sutured around 
it and to the 
mesosigmoid so 


as to shut off \)) 
a )) 


y, 


= eae 
the abdominal ‘ae aa )) 


cavity com- — 
pletely. The 

abdominal wall 

is sewn up. if 

With the 
patient on the 
left side with 
the knees 
drawn up, an 
incision is made from just 
posterior aspect of the lowest part of the sacrum. 
The coccyx only need be removed—another advan- 
tage. It is usually quite easy then to deliver the 
separated growth, rectum, and lower part of colon. Some 
dissection is needed to detach the rectum in front. It 
is carried out by dividing the levator ani on each side 
about 1 cm. from the median line but only so far down- 
wards as is absolutely necessary. The glistening pelvic 
fascia beneath this is divided longitudinally on each 
side just behind some vessels which can usually be seen 
through it and mark the prostatic plexus or at a similar 
place in the female. Only 1°5 cm. of rectum below 
the growth need be removed. The upper section takes 
place at the already selected point. The intervening 
portion includes all the tissue behind the rectum up to 
the sacral promontory as well as the growth itself. This 
is all that it is necessary to remove. The anastomosis 
is performed in the usual manner in two layers, the 
anterior aspect being done first. 

Although I have taken the usual precautions to 
protect surrounding tissue with sterile cloths, [| 
have never got primary union without a fecal fistula 
for at least a few days. It is essential to pass a 
tube up the rectum past the anastomosis. Although 
its use can be dispensed with I do not recommend 
that this should be done. In one of my patients 
intestinal obstruction came on; she was much 
distended and had severe colic with vomiting, which 
was relieved immediately by the passage of a rectal 


artery crossing promontory of 
hemorrhoidal artery. 


sacrum, 


behind the anus to the 


PROF. C. A. PANNETT: RESECTION OF THE RECTUM 


Parts displayed in the abdominal stage of the resection: (A) bladder, (B) peritoneum, 
(c) ureter, (D) visceral layer of pelvic fascia, (E) internal iliac artery, (F) middle sacral 
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tube. Evidently the colonic portion may suffer 
temporarily from a physiological obstruction. Drainage 
must be provided for from the posterior sacral 
wound, Although some suppuration always occurs 
I have not yet had a persistent fecal fistula. 

Some surgeons fear a stricture at the site of the 
anastomosis. The following observation is of interest 
in this connexion. 


In one man I felt that a preliminary colostomy was 
desirable 
because of 
obstruction. 
When this has 
to be done I 
think the 
second stage 
should be a 
purely sacral 
operation, 
though I am 
not sure that 
it would be 
altogether un- 
safe to do 
the combined 
operation pro- 
vided an effi- 
ciently large 
drainage-tube 
be passed 
through the 
anus past. the 
anastomosis. 
However in 
this particular 
man a sacral 
resection was 
performed. It 
resulted in a 
stricture which 
would not 
quite admit the 
middle - joint 
il of my index- 
finger. Every 
two weeks it 
was digitally 
dilated for one 
year but no 
progress was made. At this time the patient begged me 
to close his colostomy, which I did. To my surprise 
no difficulty from the stricture was experienced, and 
three months later the stricture had dilated up purely 
by natural use so that, to the finger, it was almost 
imperceptible. 























(G) common iliac vein, (H) superior 


I have no large series of such operations to report, 
but those I have done have been extremely satis- 
factory. The condition and happiness of the patients 
is incomparably better than if a permanent colostomy 
had been made. It is with the hope that the opera- 
tion will become more general that this communica- 
tion is made. It deserves a wider trial, it is based 
upon sound pathological observations, it results in 
a normally constituted individual, it is not difficult 
to execute, and it does not seem to be associated 
with great shock. 

REFERENCES 
1. Turner, G. G.: Acta chir. Scand., 1932, lxxii., 519. 
2. Westhues, H.: Arch. f. klin. Chir., 1930, clxi., 582; also 
Die pathologisch-anatomischen Grundlagen der Chirurgie 


des Rectumkarcinoms, Leipzig, 1934. 
3. Goetze, O.: Zentralb. f. Chir., 1931, Iviii., 


1746. 

Fist Aip By PARACHUTE.—It is announced that 
several doctors and nurses at the Botkinski Hospital in 
Moscow have pledged themselves to learn parachute 
jumping. Their intention is to attend urgent medical 
cases in remote areas where there are no suitable landing 
places for aeroplanes. 
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RHEUMATIC HEART DISEASE AND 
VITAMIN C 


By C. Bruce Perry, M.D. Brist., M.R.C.P. Lond. 
PROFESSOR OF MEDICINE IN THE UNIVERSITY OF BRISTOL 


In 1933 Rinehart and Mettier! described changes 
in the joints and heart valves of scorbutic guinea- 
pigs when infection was superadded to the vitamin 
deficiency. Somewhat similar changes on a much 
smaller scale were found in some animals with uncom- 
plicated scurvy, but infection alone produced no 
such changes. These authors were struck by the 
similarity of these pathological changes to those of 
acute rheumatism. Further investigations ?* sup- 
ported the original observations, and they suggest 
that rheumatic fever may be the result of the com- 
bined influence of scurvy and infection. In a dis- 
cussion of the known facts with regard to the etiology 
of acute rheumatism in childhood, Rinehart and 
Mettier point out that the theory that vitamin-C 
malnutrition may be a factor in its production 
might explain much of the curious social incidence 
of this disease. The possibility of the existence of 
“subclinical scurvy” amongst apparently normal 
children has been raised by the work of Géthlin ‘ 
and others (Dalldorf* and Stocking*). All these 
investigations are based on the “ capillary resistance 
test’ or Rumpel-Leede phenomenon. The test was 
originally described by Rumpel’ and Leede*® as 
occurring in scarlatina and consists in the artificial 
production of skin petechiz by placing a tourniquet 
on the arm at varying pressures below the systolic 
blood pressure and thus producing venous congestion. 
In 1914 Hess and Fish * described this test in infantile 
seurvy but they stated quite definitely that “‘ the 
capillary resistance test is brought forward not as a 
specific test for scurvy but rather as a method 
of bringing to view a weakness of the vessel walls 
whatever may be the cause.” 

The assumption that a decreased “‘ capillary resis- 
tance’ is an indication of subclinical scurvy in 
apparently healthy people is, therefore, open to 
much criticism. Hess ?!° has recently again stressed 
the fact that the capillary resistance test should not 
be taken in any way as a criterion of vitamin-C 
deficiency, and Greene ™ has been forced to the 
same conclusion. Although the evidence for the 
existence in the general child population of sub- 
clinical scurvy is very insecure it appeared desirable 
to investigate rheumatic children for any evidence 
of vitamin-C malnutrition in view of Rinehart and 
his colleagues’ conclusions and suggestions. 


THE INVESTIGATION AND RESULTS 


Harris and Ray* have described a test for 
vitamin-C deficiency based on the excretion of 
ascorbic acid in the urine after the administration of a 
test dose of vitamin C. The test was carried out 
as follows :— 


At 6 a.m. 500 mg. of synthetic ascorbic acid was given 
in water by mouth and the urine was collected at two- 
hourly intervals for 12 hours. The urine was measured 
as soon as passed and made acid by the addition of 10 per 
cent. by volume of glacial acetic acid. The estimations 
were carried out as soon as possible, and always within 
six hours. 0°05 c.cm. of a 0°05 per cent. solution of 2:6 
dichloro-phenol-indophenol (equivalent to 0°01275 mg. 
ascorbic acid) was taken, and the amount of acidified 
urine required to decolorise this determined. If less than 
0°02 c.cm. of urine was required the urine was diluted 
with a 10 per cent. solution of glacial acetic acid. 


ITs 
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This test has been criticised by Parsons !* on thi 
grounds that ascorbic acid is not the only substance 
that occurs normally in the urine which reduces th: 
dye used (2:6 dichloro-phenol-indophenol). If the 
criticism is correct it does not invalidate the valu 
of the test since it is the increase in the vitamin- 
excretion following a test dose that is important, and 
this may reach some ten times the basal output 
Five cases of active rheumatic heart disease ani 
six quiescent cases have been studied by this test 
(see Table). 


TABLE SHOWING ACTIVE CASES 


A.A. =Ascorbic acid excreted in urine in 12 hours after test 
dose of 0°5 g. (in mg.). 

C.R. =Capillary resistance (Gétblin). Number of petechi«e 
after tourniquet at 50 mm. Hg for 15 minutes. 

E.S.R.=Erythrocyte sedimentation-rate. Fall (in mm.) at 
the end of one hour in a 10 cm. column of blood. 





A.A. C.R. Clinical condition. 





A.A.given 0 
but urine 
not col- 
lected by 
mistake. 


6°5 
142 


ar. 19 Fifth day of first 
attack of rheum., 
fever, arthritis, 
and pericarditis. 


Mar. 21 
Apr. 16 (a) 


April 3: fresh rise 
oftemp. with peri- 
cardial rub which 

| persisted till April 

| 18. 

' | 

2) M|\12 Mar. 21 Rheum. heart dis. 

| Acute relapse with 


48 (some 
urine lost) 


| arthritis and peri- 
carditis. 


3, F | 9 Mar. 28 99 


First attack of rheu- 
matiem, fever, 


| 


relapse 

fever 

and increase in car- 
diac physical signs. 


| Apr. 16 (b) 


Chorea and carditis 
three weeks after 
tonsillitis and 
otitis media. 

Chorea less and 
cardiac physical 
signs decreased. 


Rheum. heart dis. 
Acute relapse, with 
fever, arthritis, 
and carditis (par- 
tial heart block). 


QUIESCENT CASES 


Mar. 18 196 2t , Rheum. heart dis. 
No clinical  evi- 


dence of activity. 


Old chorea and 
rheumatism. No 
clinical evidence of 
activity. 


Mar. 19 60 (some 0 


urine lost) 


May 28 


R rad Rheum. heart dis. 
May 2 


No clinical evi- 
dence of activity. 


Rheum. heart dis. 
No clinical  evi- 
dence of activity, 
slight attack of 
chorea in April. 


May 28 
May 29* 


June 17 (d) 
10Mi11l May 30 


P. ee Rheum. heart dis. 
ay 


No clinical evi- 
dence of activity. 
June 1* 
June 15 Rheum. heart dis. 
No clinical evi- 
dence of activity. 


(a) After 26 days’ full] diet. 
(6) After 19 days’ full diet. 
(c) After 0°5 g. ascorbic acid daily for 8 days. 

(d) After 0°5 g. ascorbic acid daily for 15 days. 

* Repeat test. 

t Twenty days previously while menstruating 40. 
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Of the five active cases three showed a marked 
rise in the excretion of ascorbic acid following the 
test dose, and were thus presumably in no way 
deficient in this vitamin. Two cases showed no 
response despite the repetition of the test, in one 
case on the next day and in the other after one day’s 
interval. One of these children was given 0-5 g. 
ascorbic acid daily for 8 days and then retested 
when there was a large amount excreted. The other 
was retested after 26 days on a full diet and showed 
a normal response. It is interesting to note that 
just before the second test this child suffered an 
acute rheumatic relapse. All of these cases had a 
normal capillary resistance as judged by Géthlin’s 
standards. 

Of the six quiescent cases three showed a satis- 
factory rise in the excretion of vitamin C after the 
test dose. One of these cases gave a positive capillary 
resistance test (8 hemorrhages in a 60 mm. circle 
at the bend of the elbow after a pressure of 50 mm. Hg 
for 15 minutes). Another, 14 days before the test, 
while menstruating, had a much impaired capillary 
resistance (40 hemorrhages after 50 mm. Hg pres- 
sure for 15 minutes) but at the time of the test this 
had returned to within normal limits (2 hemorrhages). 
(Vogt ?* has shown that there may be decreased 
capillary resistance at the onset of menstruation.) 
In one case there was no response to the first and 
second test but the repetition of the dose of vitamin C 
on three consecutive days finally lead to a satis- 
factory excretion. The capillary resistance in this 
case was normal. Two cases showed no response to 
the test dose of ascorbic acid even although the test 
was repeated on the following day. Both of these 
children also had normal capillary resistance. One 
of these two received 0-5 g. of synthetic vitamin C 
daily for 15 days at the end of which time the test 
showed a very large excretion of vitamin C. Thus 
of the active cases two, and of the quiescent cases 
three, showed evidence of vitamin-C malnutrition. 

These findings afford no support for the theory 
advanced by Rinehart and Mettier that vitamin-C 
deficiency plays an important réle in the causation 
of acute rheumatism. This is in accord with 
Faulkner’s ?5 observations that the administration 
of large doses of vitamin C failed to affect the course 
of rheumatic fever, although the same author found 
that cases of rheumatic fever developed a slight 
reticulocytosis, analogous to that seen in the anemia 
of scurvy but on a much smaller scale, following the 
administration of the vitamin. Faulkner from his 
studies concludes that any infection may increase 
the demand for vitamin © and that deficiency may 
develop secondarily, but that deficiency of vitamin C 
is not a factor in the «xtiology of rheumatic fever. 
Warner and Winterton ** have come to the same 
conclusion from a dietetic study of rheumatic children. 
While this investigation casts doubt on Rinehart 
and Mettier’s suggestions and also on the claims of 
those who regard the capillary test as a delicate 
index of vitamin-C deficiency, since all these cases 
showing evidence of unsaturation with vitamin C 
had normal capillary resistance tests, it does suggest 
that some degree of vitamin-C deficiency is 
not uncommon amongst children with active and 
quiescent rheumatic carditis. 


CONCLUSIONS 

(1) Vitamin-C deficiency is not an important factor 
in the causation of acute rheumatism. (2) Mild 
degrees of this deficiency are not uncommon in 
rheumatic children. (3) The capillary resistance 
test is not a reliable guide to this deficiency. 
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Thanks are due to the sisters and nursing staff of th 
Bristol Children’s Hospital and Bristol General Hospital, 
without whose assistance in collecting the urinary speci- 
mens this investigation would not have been possible. 
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Clinical and Laboratory Notes 


INCONTINENCE OF FACES IN A YOUNG 
GIRL 


By J. Hartsttver, M.R.C.P. Lond. 


A GIRL 8 years of age was brought to me on June 
llth, 1935, with the complaint that she was unable 
to control her motions and had been continually 
soiling her clothes and bed for three weeks, by which 
she was much distressed. 


About three actions occurred during the 24 hours, 
and the child was occasionally conscious of the act. 
There was slight loss of weight, appetite was poor, and 
she had occasional bilious attacks. A year previously 
the patient had come from India where she had enjoyed 
good health. Before the trouble began both she and 
her sister had been treated elsewhere for warts by means 
of carbon dioxide snow and the electric cautery, and it 
was stated that ‘“ both children suffered great pain and 
were terrified of the treatment.’’ As a rule they were 
not easily frightened, having been brought up in the 
** wilds.” 

Ezamination.—A healthy, well-nourished ‘girl, very 
alert, and bright mentally. Eyes, tonsils, and teeth, 
nothing abnormal found. Tongue coated with fur, 
breath heavy. Neck, chest and abdomen, perineum and 
rectal examination: nothing abnormal. Motions: dark 
aud formed; no thread-worms seen; no signs of other 
parasites. Reflexes (upper and lower extremities and 
epigrastic) normal; no ankle-clonus. Urine: acid ; 
specific gravity, 1013; no albumin or sugar; acetone 
+-+ in two examinations. No signs of rheumatism. 

Progress.—Shortly after this examination chicken-pox 
developed. Bed and a milk diet were suggested to the 
mother, and the girl was asked to pass her motions at 
regular periods, three times a day. When conscious of 
the act she was to try to stop defecation till she was 
able to use a chamber. She readily agreed to do this. 
Potassium citrate was given for the “ acidosis.””’ Recovery 
was almost immediate and uneventful. 

It should be mentioned that the younger sister was 
also upset by the treatment for warts but did not suffer 
in any other way. 


Assuming a maximum incubation period of 21 days 
for chicken-pox, there is a remote possibility that 
the incontinence was due to an associated infection 
of the central nervous system; but there were no 
signs of this uncommon complication. There remains 
the definite history of the fright and nervous upset 
from the carbon-snow treatment. 
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When associated with enuresis, fecal incontinence 
is usually confined to the daytime, whereas enuresis, 
if not occurring throughout the 24 hours, is nocturnal 
only. Causes enumerated in the text-books include 
extreme asthenia in severe illness, impending death, 
extreme fear, collapse or shock, and central nervous 
disease such as poliomyelitis, spina bifida, para- 
plegia from myelitis, or damage to the brain or spinal 
cord ; also damage to the nerves or muscles of the 
pelvic floor. As a rule however the condition is 
clearly functional in origin, since almost all the 
children affected are highly nervous, often suffering 
from night terror, insomnia, stuttering, or habit 
spasm. It may also be associated with rheumatism. 
Other causes are said to arise locally—intestinal 
disorders, threadworm, and colic or weak or dilated 
sphincter. The condition should, I think, be dis- 
tinguished from “constipation with incontinence ”’ 
as described by Thorling, Bloch, and D, Hubble, 
which seems to be primarily due to overflow from 
an overloaded rectum. Here also, however, there 
must surely be a nervous factor in operation, since 
loaded rectums are common, but reported cases of 
constipation with incontinence are evidently ex- 
tremely rare. In my own patient no constipation 
had been noted before the onset of the incontinence 
(which was comparatively abrupt), and faces were 
not found in the rectum. 

In treatment Still* advises Dover's powder 
grs. 14-3, according to age, and belladonna, bromides, 
and arsenic; also a diet avoiding foods likely to 
irritate the bowels such as fruit and vegetables. 


I am indebted to Dr. A. Blair Griffiths for permission to 
write this note on his patient attended during his 
absence. 

Hove, Sussex. 





MADELUNG’S DEFORMITY 


By Samt Barsoum, M.D. 
OF THE AMERICAN MISSION HOSPITAL, ASSIUT, EGYPT 


A GIRL about 12 years old came to our free clinic 
on April 4th, 1935. It had been noticed about a 
year before that she had no strength in her hands 
and would drop things that were at all heavy. It 
was also noted about that time that there was abnor- 





1 See THE LANCET, 1932, ii., 927, 971. 
*Still, G. F.: Common Disorders and Diseases of Childhood, 
London, 4th ed., p. 843. 


Photographs showing the deformity. 
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mality in the shape and mobility of the wrists 
which are very weak. The accompanying photo 
graphs show the conspicuous volar displacemen 
of both hands and carpal regions, with abnormalit 
in the mobility of the two wrist-joints. The defor 
mity is almost or entirely symmetrical in the tw 
wrists. There is some pain with forced movement 
of the joints. Abnormal curvature of the radii may 
also be observed with apparent thickening distal), 
and an unusual carrying-angle of the forearm. 

The case was referred to Dr. Giffen, director o{ 
X ray and laboratory department, and his films 
helped in the diagnosis of Madelung’s deformity. 
Other joints and bones of the body seem to be normal, 
though no radiological examination has been made 
beyond the forearms and hands. 





RUPTURED URETHRA 
AN UNUSUAL ACCIDENT AT SEA 


By H. C, Hopkinson, M.A. Camb., M.R.C.S.Eng. 


WHILE acting temporarily as ship’s surgeon on the 
North Atlantic run, the following case came under 
my care. 


We were two days out from St. John, New Brunswick, 
homeward bound; the weather was stormy from March 
gales, and the decks slippery from constant spray. A 
young Scotsman, aged 20, while running across the deck, 
slipped, lost his balance, and slithered at considerable 
speed against the iron upright of some railings before 
the after-hatch. His position was such that he collided 
with the iron stanchion with his legs apart, one on either 
side of it, so that he received the full force of the blow 
on his perineum. 

The young man was tough and plucky, and took no 
notice of the accident until two hours later, when, on 
attempting to pass water, he found that he was unable 
to do so, and that there had been a considerable oozing 
of blood from the meatus of his penis. Thereupon he 
came to the surgery and I diagnosed traumatic rupture 
of the urethra. It was impossible (or, at any rate, I was 
unable) to pass a Jacques rubber catheter, but after some 
difficulty I succeeded in passing a silver catheter No. 8. 
This was tied in, and remained in situ for five days. The 
patient must have endured considerable discomfort 
meanwhile, for the sick-bay was situated in the extreme 
stern of the vessel on the upper deck, and the weather 
was such that on two occasions the patient’s dinner was 
swept out of the hands of the hospital attendant while 

crossing the after-deck. 

On arrival at Greenock I removed the 
catheter and put the patient ashore on a 
stretcher. He made a rapid recovery, and 
was discharged from hospital ten days after 
the accident. 


Had the urethra] rupture been com- 
plete no instrument could have been 
passed ; and the case illustrates the 
advisability of exploring with a metal 
catheter before assuming completeness 
of the rupture. 


RoyaL MINERAL WATER HOspPITAL, 
Baro.—When this hospital is moved 
from its present site to the new one near 
the baths a large area of slum propert) 
will have to be cleared. It is thought 
that the new building should accommo- 
date 300 patients. A sum of £50,000 
will be needed for a laboratory, and 
the total expenditure will be about 
£250,000. 
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REVIEWS AND NOTICES OF BOOKS 


The Rheumatic Diseases 


Their Recognition and Treatment. By FRANCIS 
Bacu, M.A., M.D. Oxon., Chief Assistant, St. 
Bartholomew's Hospital and the British Red Cross 
Society's Clinic for Rheumatism; Specialist in 
Rheumatic Diseases, St. Stephen’s Hospital 
(L.C.C.). London: Cassell and Co., Ltd. 1935. 
Pp. 436. 12s, 6d, 


CLOSE on the heels of the first report of the Royal 
College of Physicians’ committee on chronic rheu- 
matic diseases appears this volume, written by one 
of its members. It is a careful survey of everything 
that goes by the name of rheumatism, based on 
clinical experience and extensive study of the litera- 
ture. Dr. Bach deplores the neglect of chronic 
rheumatism and its treatment by the teaching schools, 
which have rarely roused the student's real interest 
in the subject and have too often sent him into 
practice lamentably ill-equipped to deal with a 
prevalent and disabling condition. He observes that 
comparatively few specialists, of training and com- 
petence comparable with those of the first-class 
general physician, neurologist, or chest specialist, 
have in the past been engaged in this branch of 
medicine, and he contrasts the thoroughness with 
which the community, both lay and medical, 
organises the treatment of pulmonary tuberculosis 
with its apathy towards the rheumatic diseases 
which cause one-sixth of the industrial invalidity of 
the country. Such considerations seem to be his 
motive in preparing these descriptions of the main 
types of rheumatism, covering their clinical, patho- 
logical, radiological, and biochemical aspects, as well 
as describing their treatment. The book is too full 
to appeal to most general practitioners, but is to be 
warmly recommended to all the younger teachers of 
medicine, to the budding physicians, and especially 
to those who feel specially drawn to the problems of 
rheumatism. 

The opening section deals with the general anatomy 
and physiology of skin muscles and joints, and with 
the investigation of the patient. So much space is 
given to recapitulating the details of an adequate 
general clinical examination, the importance of which 
is rightly emphasised, that “it is not possible to 
discuss the examination of the various joints and 
muscles *’—which we find unfortunate. There follows 
a chapter on rheumatic fever, included for the sake 
of completeness and contrast ; though there are hints 
of affinities between acute rheumatism and chronic 
arthritis, it is clinically expedient, in our present 
ignorance of their causes, to regard them as separate 
diseases. Then come descriptions of the various 
forms of chronic arthritis, grouped after the classi- 
fication of the College committee under the two 
main headings of rheumatoid type and _ osteo- 
arthritic type. This arrangement emphasises the 
similarity of some forms of gonococcal with “ rheuma- 
toid’’ arthritis, and the need for thorough search 
for a gonococcal focus, which the author holds is 
often missed. Of dental foci Dr. Bach is frankly 
sceptical ; “ the majority of so-called infective teeth, 
as judged by the radiologist,’ he writes, “are not 
the causative agent in rheumatic diseases.’ The 
varieties of spondylitis, and the associations between 
joint disease, disordered metabolism, and the ductless 
glands, are discussed separately, and there is an 
interesting, if somewhat speculative, section on 
muscular rheumatism and fibrositis. The last quarter 
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of the book is a full and moderately critical account 
of treatment. 

Illustrations are few, and some of them are 
familiar ; many more specimens and some sections 
illustrating morbid anatomy would have been welcome. 
The style is clear and easy, though in places rather 
loose, and a few inaccuracies (such as the repeated 
measurement of phosphatase in milligrammes) have 
crept in. The great merit of the book is that, in 
addition to being interesting, comprehensive, and 
up to date, its outlook is balanced and detached. 
No theory of pathogenesis is urged beyond the limits 
to which the evidence will take it, and no treatment 
receives excessive commendation. It is a work of 
consolidation and will be valued by all who believe, 
with the author, that in the long run progress owes 
less to flashes of genius than to the accumulating 
results of many conscientious workers. 





Essentials of Materia Medica, Pharmacology 
and Therapeutics 
By R. H. Micks, M.D. Dub., F.R.C.P.I., Professor 
of Pharmacology, 


Royal College of Surgeons in 
Ireland ; 


Physician, Sir Patrick Dun’s Hospital, 
Dublin. London: J. and A. Churchill Ltd. 
1935. Pp. 395. 12s. 6d. 

THE traditional method of writing text-books on 
materia medica and therapeutics is to describe the 
action of each drug as determined by the methods 
of experimental pharmacology, and then to discuss 
its possible therapeutic uses. The writers of such 
books at the beginning of this century had usually 
some training and experience in experimental work, 
but were primarily physicians, and their accounts 
were coloured by their clinical experience. Since 
that time, with the development of pharmacology 
as a science, text-books have been written in the 
main by exponents of the experimental method, 
who have naturally tended to emphasise this aspect 
of the subject. Prof. Micks writes as a clinical 
physician with, so he says, no personal experience of 
experimental pharmacology. He has measured the 
importance of a drug solely by its value in the treat- 
ment of disease, and has limited the scope of the 
book to such drugs as are administered internally 
and are of real value in therapeutics. The limitation 
is not so great as might have been anticipated by 
the sceptic. It is true that the author mentions only 
a limited number of pharmacopeial preparations, 
which he regards as the most active and the most 
important, but the reader will find an account of 
nearly all the drugs commonly dealt with in ordinary 
text-books, together with some of the more recently 
popular proprietary preparations. Nearly half the 
book is taken up with a discussion of drugs which 
have their main seat of action on the central and 
peripheral nervous system, while the others are 
grouped according to the particular system they are 
likely to affect therapeutically. In the consideration 
of individual drugs, the pharmacological action is, in 
the main, dealt with briefly and only in so far as it 
helps to explain the therapeutic uses. 

Many readers will find the really interesting and 
valuable part of the book in the expression of the 
author's opinion on the value of a particular drug, 
and his advice as to how and in what conditions it 
should be used. He is refreshing, if perhaps at 
times a little dogmatic, in his statements about 
drugs of doubtful value. The whole is a pleasantly 
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written account of clinical pharmacology by a 
physician of experience, who has reviewed his subject 
with judgment and balance. 





Biochemical Laboratory Methods 

For Students of the Biological Sciences. By 

CLARENCE AUSTIN Morrow, Ph.D., late Assistant 

Professor of Agricultural Biochemistry, University 

of Minnesota. Revised and rewritten by WILLIAM 

Martin SanpstromM, Ph.D., Assistant Professor 

of Agricultural Biochemistry in the University. 

New York: John Wiley and Sons, Ine.; London: 

Chapman and Hall Limited. 1935. Pp. 319. 

18s. 6d. 

THis is a text-book of biochemistry suitable for 
the student who is undertaking study in the bio- 
logical sciences, such as agriculture, physiology, 
pathology, aud so on. The first chapter gives a good 
series of experiments demonstrating the properties 
of colloids; the second is concerned with physical 
chemical investigations on plant saps. Other chapters 
deal with oxidation-reduction potential, the prepara- 
tion of amino-acids, carbohydrates, enzymes, &c. 
The work has great value as a book of reference. 


Care of the Aged, the Dying and the Dead 
By ALFRED WoRrCcESTER, M.D., Se.D., Henry K. 
Oliver Professor of Hygiene, Harvard University. 
London: Bailliére, Tindall and Cox. 1935. Pp. 77. 
4s. 6d. 

In his preface the author has been at pains to 
justify the publication of this book; ‘‘some of the 
younger members of the profession,’ he writes, 
“although having enormously greater knowledge 
of the science of medicine, have less acquaintance 
than many of their elders with the art of medical 
practice. . . . Primarily, it depends upon devotion 
to the patient rather than to his disease.’ If this 
small book were put into the hands of all hospital 
residents and young practitioners, there might be 
less criticism of the overworked harassed expected- 
to-be-omniscient family doctor. It is a service to 
him to be reminded that successful treatment (at 
any age) depends upon the coéperation of the patient 
as well as on scientific knowledge. The process of 
growing older will be accompanied in one patient by 
resentment and suspicion—resentment of nature’s 
‘“‘encroachments,’ the first white hairs, various 
physical limitations. The man who, instead of 
happily enjoying his one round, bores his friends 
about his “‘ fool of a doctor” who has knocked off 
his second round of golf; on the advice of 
valetudinarian friends, he seeks an “ independent 
opinion’’ and falls an easy prey to the advertising 
charlatan. What a contrast to another patient 
who enters the stage of senescence so well described 
by Dr. George Draper as ‘‘the most interesting, 
useful, and happy. Enlarging powers of thought and 
opportunity for meditation offset waning capacities 
of bone and muscles. Creativeness in the realm of 
thought has often reached its highest expression 
at this period.” Wholly rewarding are the patients 
of this class. Among other points emphasised by 
Dr. Worcester in the care of the aged are the value of 
occupational therapy ; of “ insisting upon continuance 
of . . . respectful treatment”’’; and remembering 
the loneliness of the old. 

The section on the care of the dying is an equally 
humane consideration of the many ways in which 
a doctor can alleviate and help his moribund patients. 
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** Whispering within their partial hearing is unpardon- 
able.” “It is his [the doctor’s] function to decide 
when all treatment designed for restoration shall be 
replaced by what is more likely to comfort the patient.”’ 
As to the relations, “‘ much of the uncertainty as to 
what should be said or left unsaid on such occasions 
is owing to general ignorance of the fact that death 
is almost always preceded by perfect willingness to 
die.” He quotes William MHunter’s last words: 
“Tf I had strength enough to hold a pen, I would 
write how easy and pleasant a thing it is to die.” 

On the care of the dead Dr. Worcester is again firm 
and sound. He reminds us that often the suggestion 
of an autopsy is welcomed by relatives, who are 
probably relieved by knowing the facts as to the 
cause of death. He has no use for embalmers and 
the “mortuary artist’? who complacently said : 
‘** Yes, we make a specialty of smiles.”’ He deprecates 
the extortionate cost of elaborate funerals, and 
finally advocates cremation, which ‘‘ depends upon 
hastening instead of retarding the natural return of 
the body to the dust.” 


Nutrition and Physical Fitness 


Second edition. By L. Jean Bocert, Ph.D., 
Consultant in Nutrition, Delineator Institute, New 
York. London: W. B. Saunders Co., Ltd. 1935. 
Pp. 566. 138. 


TuIs is a condensed treatise on the subject of 
nutrition based on writings and researches of many 
workers, whose findings the author has sifted and 
correlated. Considerable care and judgment have 
been exercised in the arrangement of the subject 
matter, which includes sections dealing with the 
metabolism of foodstuffs and the requirements of 
the body, the relationship of nutrition to inti- 
mate physiological processes, the planning of diets, 
the construction of menus, the feeding of children, 
pregnant and nursing mothers, and the special 
problems of diet which arise in disease. It should 
prove a useful book to students of dietetics. 


Introduction to Comparative Zoology 


By F. G. 8S. WuitFiEtp, F.R.E.S., F.R.M.S., 

Entomologist to the Sudan Government; and 

A. H. Woop, M.A., Entomologist to the Gezira 

Agricultural Research Service, Sudan Government. 

London: J.and A. Churchill Ltd. 1935. Pp. 354. 

15s. 

THis is an admirable introduction to comparative 
anatomy suitable for medical and science students. 
The relationships between the types described are 
continually stressed in an interesting manner, and the 
diagrams are with a few exceptions good and mostly 
original, Since it is intended as a general introduction 
to zoology it is, however, to be regretted that the 
main section of the book deals exclusively with pure 
morphology ; the physiological aspect is given little 
space and is isolated from the rest in a manner which 
is not likely to impress the student that form and 
function are in reality inseparable. No suggestion 
is made that students should perform elementary 
physiological experiments. But within the limits 
which the authors have set themselves the book is 
strongly to be recommended. Besides providing 
for the needs of the average student, it is written in 
such a manner as to encourage a deeper interest in 
the subject. Suggestions for further reading are 
also given, 
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LONDON : SATURDAY, AUGUST 24, 1935 


FIFTY-TWO YEARS LATER 


On September 4th, Sir THomas BaRLow com- 
pletes his ninetieth year, and to commemorate 
this event the Archives of Disease in Childhood 
for August are devoted to various aspects of 
infantile scurvy, the disease with which his name 
is most closely linked. British pediatrics does 
itself and Sir Tuomas great honour in the produc- 
tion of this “ birthday number,” for it enables 
physicians and investigators from England, 
America, Norway, and France to display some- 


thing of the vast territory his work has opened up. 


And it is no disparagement of the contributions 
offered by his successors to say that BaRLow’s 
original paper, reproduced from the Medico- 
Chirurgical Transactions of 52 years ago, outshines 
them all. Of the 31 cases which form its basis 
11 had been under his own care, and in reading the 
graphic clinical description it is easy to 
picture the child smitten with scurvy—and possible 
even perhaps to catch a faint North Country 
intonation in the writer. Previously CHEADLE 
had recognised scurvy supervening on rickets and 
had realised that the disease was due to defective 
diet: “the essential factor, it has been proved 
over and over again, is,” he wrote, “ the absence 
of certain elements in the food.” ? But to BaRLow 
we owe the demonstration that there is no such 
thing as “scurvy rickets”; that the disease is 
true scurvy occurring in infants; and that any 
rickets present is wholly independent, as GLISSON 
had declared as long ago as 1650. 


BaRLow’s clear conclusions made it easy to 
recognise and cure infantile scurvy, and as direct 
and indirect result of his work the disease has 
changed, and is changing, its character. In the 
first place it is now so rare that in the largest 
children’s hospital in England only 9 cases have 
been seen in the last three years. Secondly, those 
children who develop it do so at an earlier age ; 
for two decades, Dr. STILL? says, it has been seldom 
encountered at ages above a year. This state of 
affairs he attributes to earlier diagnosis ; but there 
are other factors also which have tended to lower 
both incidence and age of onset, and these relate 
to changes in feeding. In the days when BaRLow 
wrote his papers the favourite diets for infants 
artificially fed were made up either from condensed 
milk or from proprietary foods ; nowadays these 
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have been largely supplanted by dried or pasteurised 
milk, in which vitamin C stands a better chance 
of survival. Even more important, however, is 
the conversion of the lay public to the belief that 
orange juice is necessary for a child’s well-being— 
an advance in infant dietetics for which padia- 
tricians, infant welfare centres, and the Empire 
Marketing Board may all claim credit. For 
evidence that Great Britain has become “ orange- 
minded” we need go no further than the fact 
that the consumption of this fruit last year was 
294 lb. per head of population. If asked why 
scurvy was not more common among the poor 
before the vogue of oranges we must refer, like 
BaRLow, to the opinion of CozapLE. The children, 
said the latter, “‘soon begin to feed with their 
parents, and potatoes and gravy are almost invari- 
ably given them. This does not prevent them 
becoming rickety, but it seems to keep off scurvy ; 
potatoes, as the late Dr. Baty proved, being an 
excellent antiscorbutic.”+ In 1878, it will be 
seen, there was already a great accumulation of 
practical knowledge of the disease; and the 
information provided by Prof. J. C. Drummonp, 
on p. 459 of our present issue enables us to pay 
tribute to one of many—generally unknown— 


who made great sacrifices to gain such knowledge 
for us. 


If frank infantile scurvy is nowadays a rarity, 
can we assume that, so far as antiscorbutic elements 
are concerned, the national infantile dietary is now 
perfect ? Or has the clinical picture of scurvy 
been so far modified that it is not recognised ? 
Work in progress is providing answers to these 
questions. The supposed existence of a latent 
scurvy has been derided by some clinicians, yet 
Bartow himself said that minor degrees are 
probably “not so rare as might be thought.” 
Dr. E. A. Park and his associates, in a valuable 
communication? from Johns Hopkins Hospital, 
report that the time which frank scurvy took to 
develop in 37 infants was from two to nine months, 
which is longer than it takes in the adult—probably 
because traces of vitamin C usually remain in the 
pasteurised milk which most babies get. They 
were unable, however, either to detect any pro- 
dromal symptoms that would have made it pos- 
sible to diagnose latent scurvy, or to discover 
the cause of the sudden outburst of acute symp- 
toms. They compare this rapid onset to the 
sudden manifestation of acute tetany in a case 
of latent tetany, and the comparison is an apt 
one, since the existence of latent tetany is un- 
doubted, and its sudden activation often seems 
to be attributable to infection, which is a factor 
that might equally determine the onset of acute 
scurvy. The presence of latent tetany can 
be shown by biochemical methods, and now that 
vitamin C has been isolated a biochemical test for 
latent scurvy has been elaborated by L. J. Harris 
and 8. N. Ray.* As related by Mr. 8. 8S. Zrtva, 
D.Sc., whose fascinating story? should be read 
in full, it has been shown that the properties of 
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vitamin Care possessed in full measure by /-ascorbic 
acid (known in the United States, perhaps unfor- 
tunately, as cevitamic acid). Applying the 2:6 
dichloroindophenol test for this substance, HaRRIs 
and Ray find that the normal child, being saturated 
with vitamin C, passes a fairly constant amount 
(0°03 mg. per c.cm.) in the urine. If a dose is 
given by mouth to a normal child, urinary excre- 
tion of the acid immediately increases; but in 
children suffering from scurvy the amount 
excreted is unusually low, and does not increase 
after the test dose, because the ascorbic acid is 
needed to make up the body’s vitamin-C defi- 
ciency. From this it is deduced that if any child 
does not show a rise in excretion of ascorbic acid 
after a test dose it must be suffering from scurvy, 
latent or otherwise. Here then we have an excel- 
lent means of detecting “ subclinical ’’ vitamin-C 
deficiency—provided the indophenol test is an 
accurate one. Unluckily it is open to criticism on 
the ground of non-specificity ; but the same accusa- 
tion cannot, it is claimed, be maintained against 
the modification* now employed, at Hurst's 
suggestion, at the Children’s Hospital, Birmingham, 
where it is accepted as clinically satisfactory. The 
figures obtained there are somewhat different 
from those of Harris and Ray, but do not invali- 
date their thesis or detract from the medical 
importance of their observations. 

The part played by ascorbic acid in metabolism 
has been much studied. It probably forms an 
oxidation-reduction system in the body and is 
concerned in tissue respiration. It is also one 
of the factors responsible for the maturation of 
the red cell, and Prof. L. G. Parsons and Dr. W. C. 
SMALLWOOD * now offer evidence that it operates 
throughout the maturation of the red cell, from 
the reticulo-endothelial system to the erythrocyte, 
and not only, as usually stated, from normoblast to 
erythrocyte. Anzmia is not always to be found 
in scurvy, whether latent or acute, but it is never- 
theless a specific symptom of the disease ; it is 
usually normocytic and orthochromic but may 
be macrocytic. Suggestions have also been made 
that vitamin-C deficiency may be wholly or partly 
responsible for conditions other than scurvy, 
such as Addison’s disease, acute rheumatism, 
pyorrheea, and some forms of purpura. So far, 
however, there is no real evidence in favour of 
these possibilities, and in the case of rheumatism 
Prof. Bruck PERRY presents evidence to the 
contrary in our present issue. The current opinion 
is that the vitamin is not stored in the body, 
and Dr. K. U. Toverup? finds that the amount 
contained in the liver of new-born Norwegian infants 
is small, But some animals are able to synthesise 
it themselves, and the idea is put forward by 
Prof. P. Romer and Dr. Bezssonorr? that the 
human infant likewise is able to do this during 
the first year of life; “the infant,” they think, 
“does not become scorbutic because his food is 
lacking in vitamin C, but because the inherent 





* This modification is based on the fact that copper inacti- 
vates vitamin C and therefore two estimations are carried out 





on the same specimen of urine, one directly andthe other after 


boiling with copper sulphate, the difference between the two 
figures giving the amount of ascorbic acid excreted. 
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function controlling the synthesis of this vitamin 
has become feeble or has disappeared.” This 
view does not accord with clinical experienc: 
and would require more proof before it could 
accepted. 

The question may be asked whether there ar 
any clinical symptoms which, in association wit), 
Harris and Ray’s test, can be held to make up 
a clinical picture of latent scurvy. It must lb 
confessed that any such picture is very hazy. 
We owe the conception of latent scurvy largely 
to the late ALFreD Hess‘ who pointed out that 
suspicion should be awakened if in the absence of 
other causes a child fed on pasteurised milk lost 
its appetite, ceased to thrive and gain weight, showed 
increased knee-jerks} and perhaps had a rapid 
pulse and respiration. RoHMER and BrEzssonorr 
describe prescorbutic dystrophy as characterised 
by pallor, anorexia, change in character, and a 
slowing of the increase in weight and also rarely of 
length ; sometimes there is disturbance of digestion, 
sometimes an ansemia responding only to a com- 
bination of vitamin C and iron, and sometimes 
again a persistent pyrexia probably due to recur- 
ring infections. On the other hand, we have 
already commented on the inability of Park and 
his colleagues, who looked out for all these features. 
to find any characteristic prodromal symptoms. 
The fact that the clinical picture is indefinite 
makes all the more valuable the means now at 
our disposal for estimating the urinary output of 
ascorbic acid and so establishing the existence of 
deficiency. The only other way of proving latent 
scurvy is to see whether it disappears when the 
patient is given vitamin C. 

It has been the rare privilege of Sir THomas 
BaRLow that he has been able to witness, as a 
consequence of his work, the complete conquest 
of the acute manifestation of the disease which 
he described, and the abolition, not only of death 
from this cause but also of the intense suffering 
which preceded it. Moreover, he has seen a 
significant change in the character of the disease 
and the birth of a sure and certain hope that 
infantile scurvy even in its latent form will soon 
belong only to the past. Such a reward is vouch- 
safed to few men, and of Sir THomas Bartow it 
may be said that none has deserved it more. 


KYMOGRAPHY AND THE SURGERY OF 
PHTHISIS 


FoR some years now kymography has been 
applied with interesting results to X ray examina- 
tion of the chest. Its application in cardiology 
has recently been discussed in our columns.’ 
A useful illustrated description of the method was 
recently given® by Dr. H. H. WEBER, working in 
the first medical clinic of the Berlin Charité. The 
method consists in taking an X ray photograph 
through the slits of a lead screen placed between 
the film and the patient. The slits are 12 mm. 
apart and 0°5 mm. across, and during the exposure 

‘Scurvy, Past and Present, Philadelphia, 1920, 
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the sereen is moved a distance of 12 mm. at right- 
angles to the slits so that the picture which would 
at first consist of a series of lines gradually becomes 
a series of strips which widen until they meet at 
the moment the exposure ends. It differs from 
cinematography in which instantaneous pictures 
of the whole object are taken and placed in series, 
for it consists in a number of moving pictures 
—or, rather, moving objects on a stationary back- 
ground—within a single outline. As Dr. WEBER puts 
it, kymography makes it possible to read movement, 
whereas cinematography makes it only possible to 
see movement. The cinematographic conception 
of movement is a judgment based on sensations of 
direction and of speed; kymographic reading is 
pure analysis and it is possible for anyone to 
interpret a kymogram at any time without further 
help. Incidentally this method of investigating 
the mechanism of respiration in the living patient 
has confirmed views expressed by Sir ARTHUR 
KEITH more than 20 years ago—namely, that the 
ventilation of the upper lobe is maintained by 
movement of the upper six ribs, while ventilation 
of the lower lobe is effected by movement of the 
diaphragm and lower ribs. These movements 
although synchronous are independent; with a 
free pleural space and normal interlobar sulcus 
diaphragmatic movement has no effect on the 
upper lobe. 

There are certain practical applications of this 
knowledge, pointed out by Prof. E. ScHNEIDER, 
of Freiburg i. B., in an exhaustive paper.” It has, 
for instance, been found possible to exclude both 
upper lobes from active respiration by excision of 
the upper ribs on each side, and for respiration 
to be maintained by the two lower lobes ventilated 
by means of the diaphragm and the lower ribs. 
For long there has been dispute over the value of 
inducing paralysis of the diaphragm for an isolated 
lesion of the upper lobe; it is now clear that 
paralysis of the diaphragm can only affect the upper 
lobe if adhesions have formed in the interlobar 
sulcus. Kymography may make it possible to 
select with accuracy the cases suitable for phreni- 
cectomy. For the induction of an artificial 
pneumothorax repeated punctures may be made 
in the attempt to find a free pleural space ; the 
radiogram gives no help in selecting the best 
point for puncture. Kymography can give the 
required information and spare the patient needless 
discomfort ; it may indeed make induction possible 
when the attempt would otherwise have been 
abandoned. All extensive operations on the 
chest wall are accompanied by the danger of 
mediastinal flutter, and before undertaking them 
it is important to know if the mediastinum is 
normally mobile ; the radiogram may show gross 
deviation of the trachea, but kymography can give 
exact information. SCHNEIDER emphasises the 
modern view that collapse operations are designed 
to permit retraction of the diseased lung and so 
allow the natural healing tendency to attain its 
objective. A proper understanding of the mechanics 
of respiration enables this result to be attained 
without violating physiological principles and so 
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the patient may be protected from post-operative 
complications. With a free pleural space an 
artificial pneumothorax should suffice to control 
the disease. When collapse of the diseased portion 
of lung is impeded by adhesions to the chest wall 
they should be divided through the endoscope. 
Attempts to stretch adhesions by increasing the 
gas pressure or prolonged trial of an incomplete 
pneumothorax no longer form part of the practice 
of an informed clinic. The first is responsible for 
infected effusions ; the second may permit disease 
to progress to a stage at which any collapse 
operations would be futile. 

Thoracoplasty is reserved for cases in which 
the pleural space is obliterated, and ScHNEIDER 
reviews the types of operation in use. The original 
Brauer-Friedrich method in which eleven ribs were 
removed in their entirety imposes so great a 
strain on the vascular and respiratory systems as 
to have led to its abandonment in the treatment 
of phthisis. Its successor, the Brauer subscapular 
thoracoplasty, in which the front portions of the 
ribs are left is also regarded by SCHNEIDER as 
unnecessarily severe. The operation of choice is 
the Sauerbruch paravertebral method in which 
ribs one to eleven are excised, each for a distance of 
2-3 in. from the costotransverse articulation, danger 
of aspiration pneumonia being avoided by dividing 
the operation into two stages beginning with ribs 
six to eleven. This reduces the capacity of the 
operated side by 600 to 900 c.cm. some six to 
nine months after operation. In very ill patients 
the operation may be divided into three or more 
stages. Should a large cavity remain, as happens 
occasionally, a paraffin “ plombe ” may be inserted 
later. SCHNEIDER believes that there are cases of 
diffuse upper lobe disease in which the arrow 
reséction of Wilms may be of service; in this a 
paravertebral resection of ribs one to eight is 
supplemented later by parasternal section of the 
costal cartilages. The new Italian operation of 
Monaldi in which phrenicectomy and excision of 
the first rib are combined with resection of antero- 
lateral segments of the second to seventh ribs 
appears to SCHNEIDER to be very limited in 
application. The Graf method of localised collapse 
of the upper lobe is attended with the danger of 
aspiration pneumonia. SCHNEIDER accordingly 
does the operation in two stages, in the first of 
which the three upper ribs are exposed from in front 
and the anterior portions excised from the costo- 
chondral junction to the mid-axillary line. And 
he does not follow Graf in stripping the diseased 
lung from the parietes. Phrenicectomy he regards 
as useful in exudative disease limited to one lung, 
in lesions of the lower or middle lobes, and as an 
accessory to Graf thoracoplasty when there is 
fibrosis in the interlobar sulcus. He is as modest 
in his claims for phrenicectomy as an adjuvant to 
other operations as is Mr. MorRIstoN DAVIEs in his 
article on p. 418 of this issue. There are certain 
cases, Mr. Davies thinks, in which it is advisable 
to paralyse the dome of the diaphragm some time 
before operation, in order to improve the patient’s 
general health. But he would then only crush 
the phrenic nerve and allow it to recover again. 
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SCHNEIDER concludes his survey by expressing 
regret that the selective nature of modern operation 
for phthisis is still not generally appreciated and 
that many patients who might be healed by 
surgical intervention are restrained by the mistaken 
belief that thoracoplasty is always a severe and 
deforming operation. This was true of the original 
method, but is no longer true, while kymography 
is likely to help still further in the selection of an 
operation appropriate for the individual. 


TRACHOMA 


THE last five years’ research on trachoma is 
described by Dr. M. D. Mackenzie in a report 
issued by the Health Section of the League of 
Nations.’ The information has been accumulated 
from various countries in Europe, Asia, Africa, 
and America, and Dr. MACKENZIE points out that 
the first difficulty that confronts the statistician 
is that the disease is insufficiently defined. A 
specially trained ophthalmologist is needed for 
its diagnosis in doubtful cases, and we cannot 
fairly judge of its incidence in a whole country 
on a basis of figures from selected areas. More- 
over, cases of undoubted trachoma without any 
secondary infection, although necessarily very 
chronic, may run a comparatively mild course, 
reaching a stage of permanent slight scarring 
without any loss of vision. Even in Egypt, one 
of the most heavily infected countries in the 
world, A. F. MacCatian has demonstrated the 
importance of the large number of cases in which 
natural cure has occurred, and in China, according 
to A. Priuat, the disease appears to be of a modi- 
fied type, a large proportion of the patients being 
cured spontaneously. As to etiology, it is univer- 
sally admitted that the disease is only rampant 
among a poor and ignorant population, but it 
has been proved to be contagious in the acute 
stage. (Compare the story of the child at Swanley 
who was about to be discharged after a mild 
attack of blepharitis, but, not wishing to go home 
to a slum life in East London, deliberately infected 
her eyes with discharge from those of a child 
under treatment for acute trachoma—thus securing 
another year before she could be sent away.?) In 
heavily infected countries, apparently, infection 
almost always takes place in infancy in the home 
before school age and not at school. Thus in 
certain schools in South Tunisia, including 5000 
trachomatous children, several hundred healthy 
French children were found who had remained 
uninfected during their school life in classes com- 
posed of 60-80 per cent. of trachomatous coevals. 
This seems surprising but other reports are con- 
sistent with it. 

About the causative agent very little is really 
known, despite much pathological investigation. 
Possibly the Prowazek-Halberstaedter inclusion 
bodies bear some causal relation to the disease, but 
their presence is by no means constant. Similarly, 
the Bacillus granulosis of Noguchi is not now 
considered to be responsible, and Nogucni’s 











9 3 paensengen Report, April to June, 1935. Geneva. 
8. 6d. 
* Harman, N. B.: Brit. Med. Jour., 1930, ii., 457. 


positive results from the inoculation of monkeys 
are no longer held to be convincing, since monkeys 
are found to get a spontaneous follicular con- 
junctivitis which is liable to be confused with 
trachoma. Human inoculation experiments with 
B. granulosis appear, moreover, to have been 
negative. Thus so far as a bacteriological cause 
of trachoma is concerned, we are still uncertain 
whether this is a visible bacterium or a filtrable 
virus. But there seems to be more and more 
evidence in favour of the latter view. 

Little new can be said about treatment, for the 
work of the last five years makes it clear that no 
really satisfactory remedies are yet available. 
For routine purpose copper sulphate and silver 
nitrate remain the favourites, but as alternatives 
or adjuvants various workers in different countries 
advocate chaulmoogra oil, mercuric chloride 1 in 
1000 applied to each follicle after expression of 
its contents, and carbon dioxide snow, and during 
the last few years the value of diathermy has been 
especially urged in France. This last seems to 
be an excellent means of treating mild cases, and 
good in moderately severe ones, but it is quite 
insufficient when the disease is well advanced. 
The most important problem, however, is, after 
all, that of prophylaxis. As already noted, it is 
agreed that trachoma is, for all practical purposes, 
limited throughout the world to poor and ignorant 
populations, with their accompanying evils of 
overcrowding and dirt. Legislation for the com- 
pulsory notification of the disease has proved 
itself, in France, to be of little or no value. In 
the heavily infected countries where infection 
almost always occurs during early infancy and not 
at school, the four lines on which prevention 
and treatment can be most usefully carried out 
are: (1) the provision of adequate staff properly 
trained for trachoma work; (2) work amongst 
mothers and infants; (3) work in the schools ; 
and (4) general propaganda. According to Mac- 
CALLAN two years’ special ophthalmic work under 
the supervision of a highly qualified surgeon is 
necessary before a graduate can take charge of a 
trachoma clinic. On the other hand, a month’s 
training is sufficient to enable practitioners to 
treat cases of trachoma with drugs, apart from 
operative procedures. The instruction of future 
mothers, when girls at school, appears to be the 
only hopeful possibility of limiting the infection 
of infants. If the mother has an infective stage 
of trachoma herself and takes no special pre- 
cautions she is destined inevitably to infect her 
newly born child with trachoma during the first 
year or two of life. As to work in the schools, a 
distinction must be drawn between those countries 
where trachoma is general and those where it is 
only exceptional. In the former a policy of segre- 
gation is quite impracticable, but the teaching 
of ocular hygiene and simple treatment with drops 
and the like may be carried out. In the latter 
segregation may be highly successful. For instance, 
in the middle of the nineteenth century trachoma 
was rife in certain of the poor-law schools of 


London, but it has since become a rarity in this 
country. 
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IMPROVING THE MINER’S LOT 


ONLY a few years ago if one talked to a miner’s 
wife about pit-head baths her comment as likely as 
not would be: “ What do we want them for? Let 
my man come home and I'll get the muck off him.” 
To-day it is said that where the new housing estates 
are attached to pits the women-folk will not allow 
the men to “‘mess up my clean bathroom’”’; they 
are bidden leave their dirt where they got it. Among 
the causes of this change in opinion and outlook is 
the work of the Miners’ Welfare Fund, and this 
work ought to be much better known. Conditions 
in many mining villages are a heavy burden on the 
national conscience, and the Fund is doing what it 
can to secure the health and happiness of a large 
section of the population, whose lives are all too 
often spent in circumstances of danger and depression. 
Originally instituted in 1920 from a levy of ld. a ton 
on every ton of coal produced, the Fund was aug- 
mented in 1926 by a levy of 5 per cent. on mining 
royalties. The latest report of the responsible com- 
mittee! shows that the output levy was reduced 
last year to $d. a ton, but the estimated receipts 
now amount to £600,000 per annum, and the total 
obtained since 1920 is over £14,000,000. The diverse 
activities of the Fund are indicated by the headings 
Recreation, Pithead Baths, Health, Education, 
Research. Direct health expenditure is shown as 
follows :— 

Total to end of 1934. 1934 only 


£ £ 
Convalescent homes and funds 2,593,686 73,106 
Hospitals 379,564 .... 5,598 
Ambulance services , 130,927 .... 4,387 
Special medical treatment and 
appliances .. re oa are 707 
Nursing services es + 65,558 .... 5,150 


The largest item is in respect of convalescent homes, 
and these have been established at, amongst other 
places, Blackpool, Ulverston, Skegness, Scalby, 
Cromer, Troon. It needs no imagination to realise 
the boon after illness of such transition from a pit 
village, especially as the amenities are sometimes 
extended to women and children as well as men. 
Hospitals which serve mining communities have 
materially benefited by grants towards extensions 
or special equipment, such as X ray plant, while 
grants have also been made to ambulance and nursing 
services. Up to the end of last year the total thus 
allocated was over 3} million pounds. 

Of services operating indirectly on health, the 
provision of pithead baths takes precedence. There 
are now 186 installations of these, catering for 28 
per cent. of the men employed in the industry, and 
the number is steadily rising. There are facilities 
not only for bathing but also for drying pit garments, 
while first-aid rooms and often a canteen are also 
available. This is a revolution in the life of the miner 
and his household. To leave behind the grime of 
the pit, to leave behind in a drying chamber sodden 
working attire, to travel home and arrive home 
unstamped of all the marks of the nether regions, 
must involve a heightening of self-respect and must 
have a beneficent effect on health. That the facilities 
are appreciated is shown by the fact that the per- 
centage of users where provision has been made is 
87, though a weekly contribution is required, usually 





1 Miners’ Welfare Fund, Thirteenth Annual Report of the 
Miners’ Welfare Committee for the year 1934. H.M. Stationery 
Office, Pp. 54. 1s. 6d, 
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of 3d. to 6d. Not less important is the saving of 
drudgery and expense to the miner’s wife. It has 
been well said that she may have a 24-hour day 
with men working two, or perhaps three, shifts 
and children returning from school. The help given 
her by pithead baths can only be realised by those 
who have seen a burly, begrimed miner sitting 
in a small bath in the only living room of a small 
cottage, or have seen on the clothes-line recently 
removed pit garments frozen stiff. 

Of similar value are the grants made for recreation, 
involving up to the end of 1934 a total of nearly 
5 million pounds. From this source are provided 
institutes and halls, recreation grounds, and boys’ 
clubs and camps; children are especially catered 
for. All these provisions are of inestimable value in 
amelioration of what has been too long regarded as 
the inevitably drab environment of the industry. 
Education has been assisted to the extent of over a 
million pounds, mainly by the provision and equip- 
ment of buildings for mining instruction, and by 
scholarship assistance to the children of miners. A 
further valuable item is the making of grants to the 
Safety in Mines Research Board. To turn back from 
this report to pages which reveal earlier conditions 
in the industry—e.g., the report of the Children’s 
Employment Commission in 1842—is to gain a 
heartening sense of the progress which has been made 
towards social feeling and understanding. It affords 
some relief from contemplation of the unhappy 
conditions which still cast a blight over the coal- 


fields, 





PLANTAR WARTS 


A SMALL epidemic of plantar warts is mentioned 
by Dr. G. Chaikin, a divisional medical officer of the 
L.C.C., in the Council’s Report for 1934 (vol. iii., 
part 2). There were 16 cases, all in girls, and the 
diagnosis was confirmed in each case by Dr. G. W. 
Bamber. Although more common in girls, this 
infection does not spare boys and has occasionally 
wrecked the chances of junior laurels in the football 
and cricket fields. In adults the condition is rare, 
although occasional cases are seen in women above 
the age of puberty. The relative delicacy of the 
epidermis in women and children may account for 
their greater proclivity to the disease. Some patients 
give a history of injury, as by a thorn or splinter, 
but the majority are not conscious of any such 
cause and it would seem that the virus—now 
generally accepted as  filter-passing—can _ enter 
the epidermis without breach of the surface. Once 
established the plantar wart, unlike its fellows on 
the upper extremity, does not heal of itself. How 
long it may persist is unknown, for the associated 
pain and disability demand relief, and treatment 
by suggestion, occasionally successful in other locali- 
sations, appears to fail in this. Epidemics of the 
infection prove its contagious character, but they 
are rare, and might not be difficult to prevent. A 
weekly inspection by a nurse (or even the bath 
attendant) of the soles of all the children who use a 
public swimming bath or pool regularly would certainly 
be a more effective prophylactic than the application 
of antiseptics to bath-mats and wooden grids. It is 
next to impossible to prohibit a child in a swimming 
suit from running about barefoot and what is to 
prevent others from treading in his footsteps? The 
segregation of an infected child from a bath until 
cured would be unpopular but salutary. By far the 
most handy instrument of treatment is the X ray 
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tube, but it has grave risks unless used with the 
greatest care. The L.C.C. report states that in every 
case a dose of a pastille and a half was given, and 
a second dose after the lapse of a month if the first 
was not sufficient ; but no word is said about the risk 
of giving three times the normal skin-tolerance dose 
within 28days. Many dermatologists will haveseen X ray 
ulcers develop months or years after an application. 
For a banal affection like a wart, in which there are 
so many other curative means to hand, it would seem 
unnecessary to take any such risk. 


NINTH INTERNATIONAL DERMATOLOGICAL 
CONGRESS: BUDAPEST 


Tuts Congress will be held in Budapest between 
Sept. 13th and 21st, 1935, as announced in these columns 
earlier in the year. The president of the congress is 
Louis Nékém, professor of dermatology in Budapest 
University. Nékim is a remarkable man, as will be 
gathered from the following note from a medical 
correspondent and friend. ‘‘ Nékam,” he says, “as 
well as physician and specialist, is a linguist, classical 
scholar, and artist. He takes a special pride in his 
descent from an Englishman, Alexander Neckam 
(1157-1217), and has always had an especial affection 
for the English. I met him for the first time during 
the International Dermatological Congress in Paris 
in 1900, and have enjoyed his friendship ever since. 
He has visited England in the interval and I have 
been his guest in Budapest and seen him in his 
wonderful clinic. This was in 1913 and at that time 
he was going to send his two sons to English public 
schools, but the war frustrated this intention. Nékam 
was sentenced to death immediately after the war, 
during the Bela Kun despotism, but the Rumanians 
relieved Budapest from Bela Kun before the edict 
could be carried out, and Nékaém was able to con- 
tinue his career and filled the high office of Rector 
of his university two or three years ago. A delightful 
feature of the approaching congress has been the 
communications from Nékaém in classical Latin, and 
the announcement of the themes for discussions in 
the same language.” 

Many governments and important universities are 
sending official representatives to the congress, 
which will have the complete political patronage of 
Hungary. The Hungarian railways are giving a 
rebate of 50 per cent. to the members, while the 
Hungarian Foreign Office will grant them free visas. 
German, Belgian, Dutch, Austrian, Swiss, Italian, 
Czechoslovakian, and French railways are also 
granting substantial rebates on their fares. The 
programme is comprehensive. There are six principal 
** commissions ” or sections, each presided over by a 
representative of a different foreign country. Hungary 
chivalrously evaded the nomination of any of their 
own countrymen. At the first commission, presided 
over by the great dermatologist Dr. Jean Darier, of 
Paris, the establishment of an international permanent 
Dermatological Association will be debated; the 
second commission deals with the Reform of Derma- 
tological Terminology (president, Prof. Rille of 
Leipzig); the third with the Modern Classification of 
Diseases of the Skin (president, Prof. Howard Fox 
of New York); the fourth with the Teaching of 
Dermatology (president, Prof. Gougerot of Paris) ; 
the fifth with the Organisation of a Central Exchange 
for Dermatological and Venereal Exhibits and Data 
(president, Prof. Tommasi of Palermo); and _ the 
sixth with the Practice of Dermatology and Venereal 
Disease (president, Sir Ernest Graham-Little). Three 
conferences have been arranged dealing with derma- 
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tological disease in connexion with tuberculosis, 
with syphilis, and with occupational diseases. Prof. 
Marek, of Budapest, will preside over a discussion 
upon comparative dermatology, while further subjects 
to be dealt with in session concern physiology of th« 
skin and the relations to internal organs, allergy in 
dermatology and syphilis, and dermatological diseas« 
due to filtrable viruses. A large number of individua! 
communications are also announced. 

The programme of social entertainment includes a 
reception by the Regent, Nicholas Horthy «& 
Nagybanya. The British secretary is Dr. A. M. H. 
Gray, 69, Harley-street, London, to whom inquiries 
should be addressed. The accepted languages of th 
congress are English, French, German, and Italian, 
and the subscription for full membership, open to 
any medical practitioner, is £2 8s. English money. 


RELIEF OF ANIMAL SUFFERING 


THE last issue of the quarterly journal of the 
tesearch Defence Society contains a valuable little 
article with this title communicated by Sir Frederick 
Hobday. The essay is made up of the ninth Stephen 
Paget memorial lecture which was delivered at the 
last annual general meeting of the Research Defence 
Society, and it is interesting to learn from its preface 
that the work and interest taken by the Research 
Defence Society in certain testamentary dispositions 
ensured a sum of £25,000 accruing to the Royal 
Veterinary College. Of the many interesting subjects 
touched on by Sir Frederick, probably his descrip- 
tion of the electric killer attracted the most atten- 
tion. With this instrument, after it has been plugged 
in at some source of electrical supply, the animal is 
just touched on the side of the head and death 
ensues. All the smaller food animals in England 
are killed by it now we learn, and, although as yet 
in the case of sheep the process is permissive and 
not compulsory, some 690 county councils have 
agreed to alter in the regulations the word ‘“ may ”’ 
into the word “ shall,’ so that there will soon be no 
place where sheep are not killed save through the 
humane killer. The electrical killer can also be 
employed as an anesthetic for operation, the animal 
receiving a current for a few seconds, which renders 
it apparently unconscious for about 24 minutes. It 
should be mentioned, however, that there are still 
some who do not feel certain of the efficacy of this 
process, and we may recall that in our correspondence 
columns last December Capt. C. W. Hume expressed 
grave doubt about the reality of the anesthesia 
and, by consequence, the humanity of the slaughter. 
At various points in the lecture Sir Frederick gave 
examples of voracity, a subject which always excites 
wonder and amusement, whether the odd articles 
swallowed illustrate the perverted taste of the human 
subject or of any other animal. Cows have swallowed 
silk stockings, and one appears to have committed 
suicide in the attempt to swallow a sheet. Within 
the stomach and intestines of horses there have been 
found stones, nails, piping, and wire to an incredible 
extent, and dogs appear equally careless of conse- 
quence when indulging in odd diets. The adven- 
turous surgery of the modern veterinary expert has 
obviously many opportunities, and its description 
formed the more exciting features of Sir Frederick's 
address, but he prefaced his words with remarks 
of the greatest political significance, and it is to be 
hoped that they also received attention. Agriculture 
he described as the backbone of civilisation, and 
the wealth of a country depends upon its animals. 
He said that in this country there are 930,000 horses, 
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six and a half million cattle, seventeen and a half 
million sheep, two million pigs, and three million 
dogs—he gave no census of cats or poultry. With 
the better day that is promised for British agri- 
culture it is well to know that the aggregate value 
at the present moment of farm animals in Great 
britain is over one hundred and fifty millions, and 
that we produce some sixty million pounds worth 
of milk annually. The prevention of disease among 
our stock is therefore a matter of the greatest financial 
importance and a more generous endowment of the 
veterinary profession is definitely indicated. Pre- 
ventive medicine among animals is in a favourable 
position in a country which is surrounded by water ; 
eradication of disease becomes a possibility, so that 
a return is certain for any efforts spent. 


A PUZZLE IN THE AZTIOLOGY OF CANCER 


A STRIKING example of the familial incidence of 
cancer is reported from Georgia by C. W. and C. P. 
toberts.1 The family comprised five girls and two 
boys, and within a few months of one another one 
of the boys, aged 23, and two of the sisters, aged 
respectively 17 and 13, developed bone sarcomata. 
The months when they came under observation were 
August, 1933, January, 1934, and February, 1934, 
respectively. The disease took a rapid course and 
they died in May, 1934, July, 1934, and January, 
1935. In each case the seat of the disease was a 
long bone of the same side—the right one—namely, 
the tibia, femur, and humerus. Histologically the 
growth was in two cases a round-celled osteogenic 
sarcoma, in the third case a fibrosarcoma. There is 
no history of cancer in the family and the other 
sisters, aged 21,19,and 10, and the youngest brother, 
aged 6, are alive and well. This group of cases would 
furnish a good subject for a discussion among 
adherents of the two opposed theories concerning 
the origin of cancer. Those who hold the view that 
genetic factors are of paramount importance will 
accept them as supporting their view. Adherents 
of the virus theory will point out that the simultaneous 
occurrence in three people of varying age, living in 
close contact with one another, suggests an extraneous 
agent rather than genetic factors. The authors of 
the report take an intermediate position postulating 
some extraneous factors, not necessarily of an infective 
nature, acting on persons whose osseous system was 
genetically susceptible to the development of 
malignancy. 


TSETSE-FLY CONTROL 


THE report of the Eust Africa Sub-committee of the 
Tsetse-fly Committees (Cmd. 4951, H.M. Stationery 
Office ; 1s.) brings to a focus the many facets which 
go to make up the sleeping sickness problem, and shows 
very clearly how vssential it is that this problem should 
be attacked from all angles if successful control is 
ever to be achieved. The three main methods of 
approach are by (1) administrative measures: the 
movement of populations, the evacuation of certain 
selected areas and the closer settlement of others, 
measures which demand a thorough and sympathetic 
understanding of local conditions; (2) the eradi- 
cation of the tsetse-fly ; and (3) the use of drugs. It 
is a curious and unforeseen result of the pax Britannica 
that as the native African, in Northern Nigeria, in 
Nyasaland and elsewhere, has acquired a feeling of 
security, he should have begun to indulge to the full 
his propensity for establishing little family settle- 


+ Jour, Amer. Med. Assoc., July 20th, 1935, p. 181. 
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ments in the bush—and so to have led during recent 
years to a great increase in sleeping sickness. Con- 
siderable success is being achieved in parts of West 
and East Africa in weaning him away from this habit 
and bringing him again into larger settlements. In 
the matter of tsetse-fly control, it has come to be 
realised that this can only be effective if it is based 
upon a thorough understanding of the natural history 
of the fly. But colonial governments are apt to want 
the results without the fundamental study, and it is 
a triumph for the Tsetse Research Department of the 
Tanganyika Territory that they should have persisted 
in making a scientific study of the habits of the fly 
at the same time as they devised their methods of 
control. The results have been promising, and the 
department is congratulated by the subcommittee. 
The same realisation of the necessity for fundamental 
research is shown by the subcommittee in the recom- 
mendations for the continued study of the behaviour 
and relationships of trypanosomes, the action of 
trypanocidal drugs, and ‘the pathology of sleeping 
sickness, 


ARTIFICIAL RESPIRATION : THE HOLGER 
NIELSEN METHOD 


In a recent leading article (July 20th) the claims 
were discussed of various manual methods of artificial 
respiration. Col. Holger Nielsen who is sports 
inspector at Gjentofte, a seaside suburb of Copen- 
hagen, has evolved! a method which has now been 
adopted by the Danish Red Cross Society and the 
Danish Life Saving Association. He has found that 
whereas Schafer’s method can start automatic respira- 
tion more rapidly than Silvester’s, the latter method 
causes a greater depth of respiration. His own 
method combines the features of both Silvester’s and 
Schafer’s. 

The patient is placed in the prone position with the hands 
folded, and forming a cushion underneath the forehead. 
A handkerchief is put on the ground underneath the face 
in order to prevent inhalation of dust. As a preliminary 
measure the operator slaps the patient’s back two or three 
times to make the mouth open and the tongue fall forward. 
He then kneels on one knee in front of and facing the 
patient’s head, placing his hands on the scapula. He 
now exerts pressure for 24 seconds on the chest by swaying 
gently forward on his outstretched arms. Then he relaxes 
and sways backwards, at the same time allowing his hands 
to slip back over the patient’s shoulders and to grasp the 
arms midway between the axilla and the elbow. The 
patient is then partially lifted bythe arms for 2} seconds. 
The double movement is done in about 7 seconds or 8 or 9 
times in a minute. If signs of returning life are seen the 
“lifting > movement is discontinued, and only the rhyth- 
mical pressure on the chest is carried out until automatic 
respiration is firmly established. It is thought that there 
might be over-ventilation of the lungs when the lifting 
movement is carried past this point, leading to a diminished 
concentration of CO, in the blood, 


It seems that Prof. A. Krogh has tested the method 
exhaustively and has been able to give it unqualified 
endorsement.2 He finds that the simple shoulder 
pressure alone, without the “lift”? of the arms, is 
10 per cent. more efficient than the rib pressure of 
Schafer’s method. On the other hand C. Sillevaerts 
says * that the Holger Nielsen method is more difficult 
to perform than those of Howard and Schafer, but it 
has the advantage that the viscera and the ribs are 
unlikely to be injured because the pressure is applied 
to astrong area of the thoracic wall. Before the method 


? Lindhard, J. : Ugeskr. f. laeger, 1934, xcevi., 67. 
? Miinch. med. Woch., April 18th, 1935, p. 326; and Power 
and Works Engineer, July, 1935, p. 254-56. 
* Bruxelles Méd., Dec. 2nd, 1934, p. 135. 
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is adopted widely it will doubtless require further 
experimental and practical tests. But these tests 
should be made. 

INGLEBY 


As a preface to the Ingleby lectures for 1935, 
which appear at the front of our issue, Dr. K. D. 
Wilkinson gave some account of the man in whose 
memory the lectureship was founded. Jolin Tomlin- 
son Ingleby was born in Cheadle in Staffordshire 
on March 7th, 1794. He served five years’ appren- 
ticeship to a Mr. Bourne, a surgeon in Cheadle, and 
then, after working in London and Edinburgh, he 
obtained the diploma of member of the College of 
Surgeons of England in 1816, and immediately came 
to Birmingham where he was appointed surgeon to 
the dispensary, a post he retained until 1840. He 
soon established a reputation in the town as a sound 
practitioner, so that when in 1828 Mr. Sands Cox 
sought teachers for the recently established medical 
school, Mr. Ingleby was appointed lecturer in mid- 
wifery. At first he lectured at No. 24, Temple-row, 
but the school was soon moved to more commodious 
quarters in Snow Hill (a site obliterated later by the 
construction of the Great Western railway station), 
and in 1834 a second move occurred to a building 
bought by Mr. Cox in Paradise-street, the number 
of students having risen to ninety. Up to this year 
each lecturer although himself unpaid had to pay 
a proportion of the expenses—rent, rates, &c,—of 
the school. By 1838 the course in midwifery had 
been much extended, some sixty lectures being given 
in the spring term on five mornings a week at 7.45 a.M., 
and in 1839 Dr. Berry became associate lecturer. 
From the date of his appointment as lecturer in 
midwifery Ingleby devoted himself to the special 
study of obstetrics, and established himself as the 
first obstetric specialist in Birmingham. His Euro- 
pean reputation followed publication of a book on 
Uterine Hemorrhage in 1832, and a second on Facts 
and Cases in Obstetric Medicine in 1837. These 
works gained him election as M.D. Heidelberg and 
fellow of the Royal College of Surgeons of Edinburgh 
—the first in Birmingham. Both books are written 
in clear concise English, which was as unusual at 
that date as it is now. Ingleby recommended the 
use of ergot of rye to assist uterine contraction, 
and transfusion of blood as a useful and life-saving 
measure when blood loss has been severe. A trans- 
fusion syringe, he wrote, should be in the possession 
of every person practising midwifery. Dr. Wilkinson 
describes Mr. Ingleby as a spare man, of medium 
height, with dark grey hair, and a rather peculiar 
awkward swinging gait. He was restless, excitable, 
nervous, and perhaps a bit hypochondriacal. His 
appetite and sleep were always spoiled by a worrying 
case, but it is recorded that he was never known to 
be angry, and that “ he was a remarkable exception 
to the mass of our profession in the fact that he was 
never heard to speak with discourtesy or disparage- 
ment of a fellow practitioner.” 


THE FIRST CHANNEL-SWIMMER 

Sixty years ago, on August 25th, 1875, Captain 
Webb swam from Dover to Calais in 21 hours 45 
minutes. On July 3rd he had swum from Blackwall 
Pier to Gravesend, a distance of 20 miles, in 4 hours 
and 45 minutes. In commenting on these feats 
THE LANCET pointed out there were still a few people 
alive who could remember when Byron swam the 
Hellespont and suggested that such natatory enter- 
prises might well become common. It was not until 
1911 however that the Channel was swum again 
(by T. W. Burgess), and it is notable that not until 
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1923 was Captain Webb’s time appreciably decreased - 
indeed for the England to France crossing he hel: 
the record till last year, though Georges Miche) 
swam from Gris-nez to Dover in 1926 in only 1} 
hours and 5 minutes. 

It is difficult for us to imagine the excitement 
Webb’s effort aroused ; since the spate of the 1920’. 
we have come to recognise Channel-swimmers as an 
esoteric but definite sect of the community. Tr: 
LANCET had particular reasons for interest, since th: 
hero had a medical father and brother, and the 
latter, Dr. Thomas Law Webb, communicated 
to our columns a short account of Captain Webb's 
sensations immediately after his swim. On going to 
bed when he arrived in France he had taken his own 
temperature and found it to be 98° F. On waking 
five hours later he felt hot and feverish and found that 
it was 101°. He felt his pulse and thought it was 
‘slower than usual.’’ After a few hours’ more slee) 
he woke up feeling quite well save for a little stiffness 
Apparently he did not use goggles and had been 
almost blinded by the salt water. He was later 
examined by Mr. Henry Smith, surgeon to King’s 
College Hospital, who refers to the extraordinary 
volume of air entering his lungs at each inspiration.' 
Webb was at this time 27 years of age ; he was 5 feet 
8 inches in height and weighed 14} stone. Later 
he aroused some medical interest once more 
wher a sphygmographic. tracing of his pulse was 
published * as being the standard for a normal heart 
and arteries—a conclusion challenged in the following 
week by a correspondent, who described it as typical 
of a heart which had undergone inordinate strain 
and would in time recover. 

A leading article on Sept. 26th declared that the 
best training for extreme exertion is sound general 
health, and suggested that a good deal of Webb's 
success was due to his not feeling the cold. His 
success is put down to the fact that he was a straight- 
forward swimmer, and waste of energy in “fancy 
swimming ”’ is deplored as wanton. “ Plain, straight- 
ahead swimming with the breast-stroke,”’ said the 
writer firmly, ‘‘is the one worthy enterprise.” 


PROGESTERONE 


INTERNATIONAL standards for the sex hormones 
were discussed at a meeting of a section of the 
Permanent Health Commission of the League of 
Nations held in London last July with Sir Henry 
Dale, F.R.S., as chairman. Problems of nomen- 
clature were raised among others, and in our corre- 
spondence columns this week will be foundan announce- 
ment on the name of the corpus luteum hormone 
drawn up by four workers who have added much to 
our knowledge of this substance-—Allen of Rochester, 
N.Y., Butenandt of Danzig, Corner of Rochester, 
and Slotta of Breslau. 


Lord Linlithgow, who is to take up his duties as 
Viceroy of India next April, has been chairman of 
the Medical Research Council since September, 1934, 
when he succeeded Lord D’Abernon. 

INDEX TO “THE LANCET,” Vor. T., 1935 

Tue Index and Title-page of Vol. I., 1935, which 
was completed with the issue of June 29th, is 
now ready. A copy will be sent gratis to sub- 
seribers on receipt of a post card addressed to the 
Manager of THE Lancet, 7, Adam-street, Adelphi, 
W.C.2. Subscribers who have not already indicated 
their desire to receive Indexes regularly as published 
should do so now. 





?THE LANCET, 1875, ii., 416. * Ibid., 1875, ii., 576, 
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LXVI.—PROGNOSIS IN FRACTURES OF 
THE BODIES OF THE VERTEBRZ 


Aumost all fractures of the bodies of the vertebre 
are of the crush variety. These fractures are always 
produced by forcible flexion of the spine and are 
cenerally found where the spine is most mobile, from 
the 11th thoracic to the 2nd lumbar vertebrz or from 
the 3rd to the 6th cervical vertebrae. In most cases 
the injured vertebra becomes wedge-shaped, the 
sharp end of the wedge being anterior. This deformity 
is brought about in the following way : a horizontal 
fracture occurs, starting at the anterior border of 
the vertebra near its centre and extending backwards, 
roughly parallel to the upper surface of the bone. 
The upper portion is then impacted into the lower 
fragment. The maximum amount of impaction 
occurs anteriorly. The X ray appearance in a 
recent fracture is characteristic, and where the 
impaction occurs increased density of the shadow 
is shown. This was described by the late Dr. 
Stanley Melville as ‘‘sugar-loafing.” Although the 
major deformity produced in the vertebra is one of 
antero-posterior wedging a certain amount of lateral 
wedging may also be found. In a small number of 
ceases of crush fracture neither anterior nor lateral 
wedging is apparent, but instead, a depression occurs 
in the centre of the vertebra. This has recently 
been named by William Rogers of Boston “ sauceriza- 
tion,’ a word which he has coined to indicate the 
shallow, saucer-like depression appearing in the 
upper surface of the bone. Occasionally a portion 
of the bone is separated from the body anteriorly. 
This injury is generally associated with a subluxation 
between the body of the injured vertebra and the 
one above. In many cases where a severe crush 
fracture of the body of a vertebra occurs a lesser 
degree of crushing is found in the neighbouring 
vertebre. In all cases of fractured vertebra one or 
other of the intervertebral discs adjacent to the 
vertebra is injured. Since in these cases the 
fractures are produced by indirect violence it is 
exceptional to find any material injury to the soft 
parts in the neighbourhood of the fracture. 

Success in treatment depends first, upon an early 
diagnosis, and secondly, of course, upon the type of 
treatment adopted. Out of a very large number 
of cases injured in industrial accidents and examined 
by me on behalf of insurance companies, in no 
single instance was there a record of any attempt 
having been made to reduce the impacted fracture. 
In this series of cases only 11 per cent. ultimately 
returned to their pre-accident work ; and the average 
period of incapacity exceeded two years. In most of 
these cases the fractured vertebra had not been 
diagnosed and the treatment adopted was vaguely 
described as “ rest and liniment.” 


Results following Disimpaction and 
Immobilisation 


In an uncomplicated case of fracture of the body 
of the vertebra, treatment by disimpaction of the 
fracture and proper immobilisation of the spine 
offers an éxcellent chance of cure. Until recently 
surgeons have been afraid to attempt to reduce such 
fractures lest they caused irreparable injury to the 
spinal cord. The possibility of injury to the cord, 
however, if proper procedure is adopted, is remote. 
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If a very careful stereoscopic examination of films 
of the spine shows that both pedicles and the articular 
processes of the vertebra are intact only very 
exceptional violence will cause a subluxation of a 
vertebra and consequent injury to the cord. 


In such cases a rapid method of reduction of the fracture 
may be undertaken. There are various methods of 
achieving reduction, but all depend upon forcible hyper- 
extension of the spine relying upon the intervertebral 
dises and the anterior common ligament to pull out the 
impacted portion of the bone. When it is quite certain 
that there is no bone injury apart from that to the centrum, 
reduction may be effected under an anesthetic. In other 
cases reduction should be effected without an anwsthetic, 
and performed gradually, careful watch being kept upon 
the patient both for local pain and for interference with 
the leg reflexes. This gradual reduction without anzsthetic 
may be extended over a period of about seven days, but 
better results are generally obtained if the whole operation 
is carried through in less than an hour. After reduction 
of the fracture the spine is immobilised while still in the 
hyper-extended position. The immobilisation may be 
effected in four different ways ; (1) with the patient lying 
in a plaster shell, in which case an anterior shell is also 
made and for some part of the day the patient may be 
turned over, lying in the anterior shell while the back 
receives attention. (2) a complete plaster jacket may 
be applied and the patient treated in the recumbent 
position. (3) again a plaster jacket may be used and the 
patient allowed to walk. (4) a bone-grafting operation 
may be undertaken to secure fusion of the injured vertebra 
with those above and below. 

However obtained, fixation of the spine must be rigidly 
maintained until repeated X ray examinations show 
complete re-organisation of the injured vertebra. The 
time taken to secure consolidation of the bone varies in 
different cases, the average being between two and eight 
months, although in some cases it is as long as three 
years. After reduction of the fracture there is no tendency 
to recurrence of the displacement in cases treated in the 
recumbent position, but in those treated by the ambulatory 
method in a plaster jacket a small proportion (estimated 
by Rogers as 13 per cent.) show recurrence of the deformity 
in the bone. 

The fate of the intervertebral disc, however, is not 
as happy as that of the bone. In almost all cases it 
gradually gets flattened out so that the space between the 
injured vertebra and its neighbour becomes progressively 
lessened and in this way, although after the initial 
reduction of the fracture the contour of the spinal column 
is restored, when the patient gets about a very slight 
return of deformity consequent upon this diminution 
in the intervertebral space becomes apparent. With 
the diminution of the intervertebral space proliferation 
of the bone of the contiguous margins of the vertebrae 
usually occurs and not infrequently fusion DYetween the 
vertebre is thus obtained. This bony proliferation is 
frequently demonstrated in X ray films as evidence of 
osteoarthritis of the spine and proof of local pain. This is, 
of course, a mistake. It is just buttressing of the bone 
produced in an effort to restore mechanical stability. 


The choice of treatment, whether by the recumbent 
or the ambulatory method, depends partly upon the 
site of fracture and partly upon the individual patient. 
Only fractures occurring where the spine is convex 
forwards, e.g., about the 2nd, 3rd or 4th lumbar 
vertebre, should be treated by the ambulatory method. 
This method is definitely contra-indicated where the 
spine is concave forwards as in the mid-thoracic region. 
It is also contra-indicated in very fat patients because 
they are apt to lose weight in the early weeks of 
treatment. The plaster jacket then becomes loose 
and no longer gives adequate support. Ambulatory 





440 THE LANCET] 
treatment, however, has the great advantage of 
improving the morale of the patient and in keeping 
up his general health and muscular tone. When 
firm consolidation of the bone has been obtained 
and the plaster jacket is removed the patient is still 
suffering from two conditions—extreme lordosis 
in the lumbar region and extreme weakness of the 
erector spine muscle. Both these conditions must 
be remedied before the patient is cured. It is 
generally necessary to fit the patient with some 
form of spinal brace to relieve the strain upon the 
erector spine muscle. This brace has to be worn 
for from one to three months whilst active treatment 
is adopted to improve the tone of the muscle and 
gradually to restore the spine to its normal contour. 
During this period the muscle is particularly suscep- 
tible to strain and if deformity still exists in the spine 
this susceptibility persists indefinitely because of the 
mechanical disadvantage at which different segments 
of the muscle act. 

The period of fixation of the spine may be taken 
as a rough guide to the period that will be necessary 
to restore the tone of the back muscles and an equal 
period must be allowed for them to adapt themselves 
to the altered mechanical stresses, 


Complications 


Injury to the spinal cord.—This may result from 
direct pressure by a broken or dislocated vertebra 
or by a collection of blood or inflammatory exudate. 
Mostly the symptoms come on at the time of the 
accident, but where the pressure is due to inflammatory 
processes, or in those rare cases where it is associated 
with late collapse of the body of the vertebra, 
symptoms may start weeks or even months after 
the initial injury. When the onset of symptoms 
is immediate prognosis is bad, these cases are usually 
totally and permanently incapacitated unless improve- 
ment starts within a week of the accident. When 
the symptoms arise later, as a result of some inflam- 
matory process, the prognosis is not so poor and 
complete recovery may occur in from six months 
to two years. The expectation of life is short, but 
if the patient has constant and skilled attention, 
it may be prolonged almost to normal limits. Without 
skilled care pressure sores soon develop. There 
usually also occurs a bladder infection which ascends 
sooner or later to the kidneys. Death results from 
toxemia, from pressure sores, from uremia due to 
the infection of the kidneys, or from pneumonia 
or bronchitis due to interference with proper expansion 
of the chest from paralysis of the chest muscles. In 
each of these cases death is a direct result of the 
injury. 

Injury to spinal nerves.—Only in very exceptional 
cases is there any evidence of injury to the spinal 
nerves at the time of the accident or appearing 
subsequently during the course of treatment. 

Late collapse of the vertebra (Kiimmel’s disease).— 
This condition as distinct from the recurrence of 
deformity in the vertebra after reduction is exceedingly 
rare and has only been seen in one out of more than 
a hundred cases examined by the writer. When 
it appears it should be treated as a recent fracture. 

Tuberculosis of the spine——There is a good deal 
of evidence to show that tuberculous disease of the 
spine may follow an injury. When it does so, the 
symptoms usyally persist from the time of injury, 
although the disease may only become apparent 
either by sudden collapse of the body of a vertebra 
or by increasing pain. Where there are no symptoms 
of infection over a period of six months after the 
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injury, it may be assumed that any subsequent 
development of tuberculous infection cannot be 
attributable to the accident described. Tuberculous 
disease of the spine will cause total incapacity for 
all forms of heavy work for a minimum of two years. 

Pressure sores.—The common sites for pressure 
sores in fractures of the spine are over the sacrum 
and over the back of the heel. Large pressure sores 
over the back of the sacrum may leave a thin scar, 
which is liable to break down owing to the friction 
from the clothes. A collosity is often developed over 
the site of an old pressure sore of the heel, and 
occasionally this collosity renders the wearing of 
heavy boots difficult. It may, therefore, be respon 
sible for some incapacity. 

Thrombosis of veins.—Thrombosis of the femoral 
and external iliac vein is not uncommon, and usually 
occurs about the third week after injury, although 
it may come on at any time during which the 
patient is confined to bed. 

Osteo-arthritis.—This is frequently described as 
a complication of fractures of the vertebre; but 
arthritis of the joints between the articular processes 
as distinct from the buttressing which occurs on the 
bodies of the vertebra is rare and seldom causes 
symptoms. 

Neurasthenia.—This is a common complication 
of a fractured vertebra and is mainly due to the 
popular belief that a man with ‘a broken back ”’ 
is completely and permanently crippled. In my 
practice the patient is not allowed to know that there 
is a suspected injury to the vertebre, and probably 
for this reason no case in which this precaution was 
taken has developed neurasthenia. When the patient 
has neurasthenia it is difficult to persuade him to 
discard his spinal brace and so render his back muscles 
fit for the strain of heavy work. A neurasthenic 
patient therefore remains permanently incapacitated 
unless a very early settlement of any claim for 
damages or compensation that he may have is effected. 
and then in some cases there is improvement. 


Summary 


1. A fractured vertebra must be immobilised in 
plaster of Paris for from two to seven months. If 
the fracture occurs in a part of the spine that is 
convex forwards a plaster jacket may be used and 
the patient allowed to walk. If the fracture is 
elsewhere the patient must remain recumbent. 


2. After removal of the spinal jacket a spinal 
brace must be worn for three months. 


3. Exercise and massage and Faradism to the 
erector spine muscle should be persisted in for from 
six months to a year after the plaster support has 
been discarded. 


4. In a successful case the patient is able to return 
to light work in from six months to one year after 
the accident and to heavy work in from one to two 
years after the accident. More than 60 per cent. of 
cases should ultimately become fit for laborious work, 
and of the remainder 30 per cent. should be fit for 
light or sedentary work, leaving less than 10 per cent. 
of cases totally incapacitated. 


5. In cases in which the fractured vertebra has 
remained unreduced persistent pain is experienced, 
usually at a lower level than the fracture. The 
patient is also liable to recurrent strain of the erector 
spine muscle. Such patients only very rarely 
return to heavy work. 


H. Ernest Grirrirus, M.S., F.R.C.S. 
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ALTERATION IN THE INCIDENCE OF THE 


GRAVIS, MITIS, AND INTERMEDIATE 
TYPES OF C. DIPHTHERIZ IN 
MANCHESTER 


AND THEIR CLINICAL CORRELATION IN A FURTHER 
SERIES OF 940 CASES 


By D. T. Rosprnson, M.Se., M.R.C.S. Dipl. Bact. 
ASSISTANT LECTURER IN BACTERIOLOGY, UNIVERSITY OF 
MANCHESTER ; AND 
F. N. Marsuary, M.D., D.P.H. 


ASSISTANT MEDICAL OFFICER OF HEALTH FOR MANCHESTER ; 
FORMERLY DEPUTY MEDICAL SUPERINTENDENT, MONSALL 
FEVER HOSPITAL, MANCHESTER 


Last year we published results confirming the 
contention of McLeod and his colleagues (1931, 
1933,a@6) that in diphtheria there is a definite 
correlation between the case severity of the disease 
and the type of infecting organism. This view is 
increasingly accepted and it is evident from the 
figures collected by McLeod (1934) that in several 
areas in this country the gravis and intermediate 
types are at present responsible for the great majority 
of severe toxic cases of diphtheria. The 940 cases 
recorded in this paper, consecutive admissions to 
the Monsall Fever Hospital from the Manchester 
area, form a second series in an investigation which 
has been continuous since October, 1932. The lines 
of inquiry have remained the same throughout. 


Incidence of the Types 


Table I. compares the incidence of types in the 
first and second series of cases. A comparison 
of the figures in the two series shows a very striking 
change in the incidence of the types. During the 


TABLE [ 


Incidence of Types in the First and Second Series of 
Manchester Cases 


Inter- 
mediate. 


Atypi- 


Mitis. cal 


Gravis. Mixed. 


104 296 8 5 

(19°2%) (546%) (1°5%)  (0°9%) 
479 261 187 
(50°9%) | (27°8%)  (19°9 %) 


940 


‘oo 12° 
(071%) (1°3%) 

* Mixed cases. 5 gravis and intermediate; 3 intermediate 
and mitis; 2 mitis and gravis; 1 atypical gravis and mitis 
1 gravis, intermediate and mitis. 


earlier part of the investigation the intermediate 
type (54°6 per cent.) was predominant in Manchester 
and was as lethal as the gravis. Towards the end 
of 1933 the number of intermediate cases gradually 
decreased, but there was at the same time a steady 
increase in the number of gravis cases, until during 
the latter half of 1934 the gravis type became the 
prevailing or epidemic strain. 

In contrast to the gravis and intermediate types 
the incidence of the mitis type has fluctuated only 
within comparatively narrow limits and has shown 
but a slight total rise. In order to bring out more 
clearly the variation in type incidence we have 
prepared curves which show the seasonal occurrence 
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of the types during the years 1933 and 1934 (Figs. 1 
and 2). The curves serve to emphasise both the 
importance of the gravis and intermediate strains 
as epidemic types and the endemic nature of the 
mitis type. 

The opinion of Parish (1934) was that strains of 
Corynebacterium diphtheria in London were in a 
constant state of flux, and this condition of variability 
seemed to be associated with the occurrence of many 
atypical strains, which apparently became less 
numerous as the disease increased in severity. 
Although, as shown above, type incidence has varied 
considerably in Manchester, this has not led to the 
appearance of atypical strains. Classification was 
effected without difficulty and type characters have 
remained remarkably stable, as witness the fact that 
there was only one atypical strain. This confirms 
previous findings in regard to the stability of 
Manchester types (Robinson, 1934), 


Clinical Features of Cases due to the Various 
Types 


Owing to the increased prevalence of gravis strains 
in Manchester we have now had an opportunity of 
comparing out notes of a large number of severe 
and moderately severe infections due both to gravis 
and to intermediate types. We are unable to 
distinguish on clinical grounds alone a gravis from 
an intermediate infection, either at the onset or 
throughout the course of the illness. Both may give 
rise to the gravest forms of diphtheria. 

We have observed a very severe mitis infection 
from which the patient, a boy aged 7, died on the 
sixteenth day of disease. 

This boy was not admitted to hospital till the fifth day 
of his illness. By this time membrane occluded both 
nostrils and extending backwards covered the naso- 
pharynx, both tonsils, and the whole of the soft palate. 
He had a “bull-neck’’ and was extremely toxic. No 
petechie were seen on admission. He was given 40,000 
units of antitoxin intramuscularly and 80,000 units 
intravenously. Hemorrhage occurred a few days later 
from the nose and throat and bruising at the site of hypo- 
dermic injections. He died eleven days after admission. 


This case was indistinguishable clinically from a 
severe gravis or intermediate infection. Clinical 
differentiation is equally impossible in cases of 
moderate severity. It seems justifiable to say that 
there are no clinical criteria to enable one to distinguish 
a gravis from an intermediate or mitis infection, 
except the fact that mitis cases usually respond 
better to serum therapy. It may be noted that 
in the fatal mitis case here described, though treated 
late, death was definitely due to toxemia alone. 
In the two cases we have reported previously (1934) 
toxemia was not prominent and but for complica- 
tions the patients would probably not have died. 
Similarly in the small series of mitis deaths described 
by McLeod (1934) complications were either present 
or treatment was received late. 


Correlation of Type with Case Severity 


Table II. shows the correlation of type with case 
severity and deaths, excluding atypical strains and 
mixed infections. Table III. gives the percentage 
incidence of deaths and complications in 809 cases 
(excluding carriers and infections due to atypical 
or mixed strains). 

These results support those obtained in our earlier 
investigation. They show clearly the enhanced 
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lethal power of the gravis and intermediate strains 
over the mitis and the much greater tendency of 
those strains to cause paralysis. In 1932-33 it 
was our experience that the intermediates were at 


TABLE II 


Correlation of Type with Case Severity and Deaths, excluding 
Atypical Strains and Mixed Infections 


Deaths. 
Cases 
and Hemor- g Mod. 


ecar- rhagic. Severe. | -evere. 


Mild. 


Paralysis. 
tracheal. 


Toxeemia. 





| 
| 


ew | Laryng. and 


~] 
a 


25 185 158 75 36 64 
(5°2%) (38°6 %) (32°9%) (15°6%) (777%) | 


4 39 78 47 19 
(2°1 %) | (20°9 %) (41°8 %) (25°1%) (10°1 %) 


13 | - 


1 61 136 63 
(0°4%) (22°3 %) (5271 %) (24°2 %) 


995 


29 297 
(3°1 %) | (24°2 %)! (32°1 %) (2 


258 118 78 
7°8 %) (12°8 %) 





* Admitted 7th and 8th day of disease respectively. Tracheo- 
tomy on admission. Membrane on tonsils, larynx, and trachea. 
Died next day from respiratory obstruction. 

+ Admitted 5th day of disease. Post-measles pneumonia and 
laryngeal diphtheria. Tracheotomy on admission. Died 4 days 
later from pneumonia. 

G=Gravis. I=Intermediate. M=Mitis. T =Total. 


least equal to gravis strains both in lethal power 
and ability to cause paralysis. During the last year 
the changes in incidence of the gravis and inter- 
mediate types have been reflected in an alteration 
of the respective case-fatality rates, the intermediate 
showing a marked decline and the gravis a slight rise. 
The intermediate type has now become not only 
“intermediate”? as regards biological characters 
and incidence, but also in respect of lethal power. 
This is the position which obtained at Hull in 1933 
(Leete et al., 1933). The Hull figures, however, were 
characterised by the large number of mild gravis 
cases (30-4 per cent.), attributed by McLeod to a 
partial immunity of those attacked, whereas in 
Manchester only 15-6 per cent. of the gravis cases 
were mild. 

The mitis type while showing a slight increase in 
incidence has given no indication of an accession 


TABLE III 


Percentage Incidence of Deaths and Complications in 809 
Cases (excluding Carriers and Infections due to Atypical 
and Mixed Strains) 





Deaths— 
toxemia and 
paralysis. 


Type. Cases. Paralysis. 





Gravis ee ee 443 73 (16°5 %) 67 (15°1%) 
17 (10°1%) 13. (7°7%) 


Mitis .. ee oe 198 6 (3°0%) 1 (0°5%) 


Intermediate ee 168 


of killing power, the death-rate, in fact, remaining 
negligible. Parish (1934) thinks there is a possibility 
that the mitis strain might, at some future date, 
replace the gravis strain as the cause of high mortality. 
There is, however, no indication of this at present. 
In all those areas where the mitis strain predominates 
or has a high incidence the disease is comparatively 
mild. 

Dudley (1934) appears to be willing to apply the 
title “gravis” to the particular serological variety 


of starch-fermenting organisms that invaded th 
Greenwich Hospital School, on account of thei 
ability to cause infections in Schick-negative subject- 
but he is somewhat uncertain how far other serologica 
groups of gravis organisms deserve this name 0) 
clinical and epidemiological grounds. 

Although the Manchester gravis strains are of th: 
same serological type as the Leeds and the Greenwic! 
Hospital School, we do not think that there is ye: 
any reason for reserving the term “gravis” fo) 
one particular serological type of the organisms so 
named by McLeod. Indeed, the available evidenc 
seems to point to the contrary view. The serological 
type of gravis found in Hull is different from that of 
the Greenwich Hospital School, yet from the figures 
published by Leete et al. (1933), it appears to be fully 
entitled to this designation. Further, the results 
of Christison (1934) and Schiff and Werber (1935) 
in Berlin, where yet another serological type of 
gravis predominates, add further support to this 
view. It is quite possible that the various serological! 
types of gravis described by Orr Ewing (1933) do 
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FIG. 1.—Number of cases of diphtheria attributable to each 
of the three types. 


differ in virulence (i.e., invasiveness). There is as 
yet no evidence on this point, but we think there is 
some clinical support for the view that at least three 
of the types are entitled to the designation ‘“ gravis” 
first applied to them by McLeod. 


Laryngeal Diphtheria 


During the last few years there has been a steady 
decline in the number of cases of laryngeal diphtheria 
in Manchester. Table IV. indicates the relative 
importance of the gravis and mitis strains in causing 
this type of infection. Ina gravis infection membrane 
is rarely limited to the larynx alone, this organ usually 
becoming involved by an extension downwards from 
the fauces. If, however, the larynx is the primary 
seat of infection there is a tendency for the membrane 
to involve rapidly the trachea and bronchi. Mitis 
infections of the larynx, on the other hand, are often 
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imited to this site and seldom is there any concomitant 
involvement of the fauces or trachea. In the mitis 
laryngeal cases toxemia is absent and they are 
langerous Only in so far as there may be an associated 
mechanical obstruction ; whereas with gravis cases 
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FIG. 2.—Percentage of cases due to each of the three types. 
the mechanical factor is nearly always aggravated 
by superadded toxemia from faucial infection. 

It is noteworthy in this respect that in some of the 
severe epidemics on the continent, notably in Berlin, 
laryngeal diphtheria tended to disappear and was 
replaced by a more toxic pharyngeal and nasal type 
of disease. A similar experience was noted in Leeds 
by Anderson and his colleagues (1931), and these 
workers take this fact as strengthening their concept 
that gravis is the cause of severe epidemic diphtheria 
and mitis the cause of sporadic or endemic cases 
which are on the whole definitely milder in their 
course, Our experience supports this contention. 


TABLE IV 
Types in Laryngeal Cases 


Inter- ee 
mediate. Mitis. 


—- Gravis. 


Faucial and laryngeal as if) 
Simple laryngeal 


Laryngeal and tracheal 


The Time-factor in Treatment 


Table V. records the average day of disease on 
which serum was given to those cases that recovered 
and to those that died from infections by the three 
types of organisms. It also shows the average day 
of disease on which death occurred. It will be noted 
that mitis infections were admitted to hospital 
approximately one day later than either gravis or 
intermediate infections, and yet with one exception 
they all recovered. In those gravis and intermediate 
cases that died, serum was given at about the same 
stage of infection as in those mitis cases that recovered. 
These figures show clearly that the time-factor in 
treatment plays no part in the explanation of the 
difference in killing power between gravis and mitis 
strains. They do indicate, however, the importance 
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of early administration of serum, since the fatal 
cases received treatment on the average a day later 
than those that recovered. 


TABLE V 


Average Day of Disease on which Serum was given 


Inter- 


Gravis. : 
‘TAVIS. | mediate. 


Mitis. 


Average day of disease ; Recoveries 3°5 
on which serum 


given to ‘ Deaths .. 4°3 


Average day of disease on which | 
death occurred .. o< ‘ | 10°8 


Infection in Schick-negative Reactors 


Attention has been directed from time to time to 
the occasional occurrence of clinical diphtheria in 
Schick-negative reactors. This leads to questions 
about the exact significance of the negative Schick 
reaction and about the relationship between the 
degree of immunity indicated by this reaction and the 
degree necessary to prevent infection. 

In a previous communication (1934) we pointed out 
that in our experience infections in Schick-negative 
subjects were always caused by gravis and inter- 


TABLE VI 


Infections in Schick-negative Subjects 


Complica- 
tions. 


p 


Severity. Type. 


Mild. 


—_ 


Gravis. 


ore GO DO 


Mod. severe. 


Severe. “ 
o” Died. 9» 


Mild. 
Mod. severe. 


SOM 


Intermediate. 


Lhe oh dh dhe he ake she ake oh he he kd 


et es pet 
aonw= 


Gravis, mitis, 
and inter- 
mediate. 


Miid. 


mediate strains. In other words, a negative Schick 
reaction seemed to be token of more complete 
resistance against mitis attack than against gravis or 
intermediate. 

Our observations have since been confirmed by 
Dudley et al. (1934) at the Greenwich Hospital School, 
by Underwood (1935) at Leeds, and by Parish and 
Wright (1935) in London. 

In the present series of cases we have encountered 
a further 13 instances of clinical diphtheria in persons 
in whom the Schick reaction was negative at the 
onset of the illness. Twelve of these were natural 
Schick-negatives, and one, a nurse, had _ been 
immunised with three lc.cm. injections of toxoid- 
antitoxin floccules (T.A.F.) three years previously 
and had been Schick-negative when tested six months 
later. She was still Schick-negative when tested 
on the day the illness began and during the interval 
had been constantly engaged in nursing cases of 
diphtheria. The Schick toxin used in determining 
all these reactions was that issued by Burroughs 
Wellcome and Co., and has always been satisfactory. 
Table VI. gives details of the cases. 

While these cases were for the most part mild or 
moderately severe, it will be noticed that 3 are 
described as severe and 2 of these patients died from 


toxemia. In neither case was the membrane 
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extensive on admission to hospital, being limited 
in both instances to one tonsil. But in spite of 
large doses of antitoxin given intravenously and 
intramuscularly (each case received in all 140,000 
units) the membrane continued to spread until both 
tonsils and the whole of the soft palate were covered. 
Death occurred on the seventeenth and ninth day of 
illness respectively. The Schick test was performed 
four hours before the administration of serum. 

The rest of the cases recovered without complica- 
tions. It will be seen that 9 were due to the gravis 
type and three to the intermediate, while one was 
a mixed infection containing the three types. The 
mitis strain in this last case was, however, avirulent, 
so that it may legitimately be excluded. None of 
the other strains was tested for virulence, since in 
our experience avirulent gravis and intermediate 
strains are rare. 

These results, taken in conjunction with those in 
Tables II. and III., make it evident that gravis and 
to a less extent intermediate strains possess some 
property, much less apparent in mitis strains, which 
enables them to overcome the defences even of 
individuals who, judged by Schick test standards, 
might be expected to beimmune. We have previously 
brought forward evidence (1934) that this property 
is one of increased invasiveness, while Povitzky, 
Eisner, and Jackson (1933) are of the opinion that 
it is one of capacity for more rapid production of 
toxin. The two fatal cases in our series emphasise 
clearly the potentialities of the gravis strain, for 
in spite of the combination of adequate serum therapy 
and the Schick level of natural immunity the disease 
progressed and the patient died. The claim, often 
made in the past, that clinical infection in Schick- 
negatives is always mild can obviously no longer be 
upheld—certainly not in areas where the gravis 
strain abounds. 

There is no settled opinion as to the level of anti- 
toxic immunity indicated by the Schick test carried 
out with present-day materials. At the present 
time 1/100 A.U. (antitoxin units) per c.cm. appears 
to be the figure usually accepted in this country, 
but it has varied from 1/500 to 1/30 A.U. Parish 
and Wright (1935) think that 1/50 A.U. per ec.cm. 
will probably afford protection against gravis infection, 
but Underwood’s (1935) results show that 1/5 A.U. 
was not sufficient to prevent infection in one case. 
It is impossible to state yet the lowest figure upon 
which we may rely with safety. We do not know the 
antitoxic content of the blood of our series of cases, 
but it is possible that the two fatal cases had the 
lowest figure consistent with a negative Schick reaction. 
The important point that emerges is that in com- 
munities where the gravis type abounds a negative 
Schick reaction, according to present-day standards, 
at least in this country, may not always be adequate 
to prevent infection. The problem promises to be 
no less important in the future, since, as Parish and 
Wright (1935) remark, “there is no doubt that 
coincident with the increased prevalence and severity 
of diphtheria in many areas of England, the number 
of cases reported in Schick-negative reactors has 
also tended to increase.” 

The increased prevalence and virulence of the 
gravis type in Manchester during the last eighteen 
months possibly has some bearing on the fact that 
our present series of Schick-negative infections is 
more severe than the former. 

Until the safety level of immunity against gravis 
attack has been ascertained by future work, the 
question arises as to the remedy to be adopted under 
the present circumstances. The logical procedure 
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is of course to raise still further, by active immunisa 
tion, the antitoxic content of the subject’s blood 
in the hope that the safety level may thereby |. 
reached, In this respect the following case is o/ 
interest. 


A nurse, aged 19 years, was found to be naturally Schic! 
negative on March Ist, 1934. She received 1 c.cm. 
toxoid-antitoxin floccules (T.A.F.) on March 15th, 1934, 
and again on March 29th, 1934. On May 9th, 1934, s! 
was found to be suffering from clinical diphtheria. T! 
membrane covered the whole of the right tonsil. Sly 
was Schick-tested and found to be negative. There w 
little or no toxemia present; 24,000 units of antitox 
were given twelve hours after the Schick test had been 
performed. She recovered without complications. 
gravis strain was isolated from the throat. 


Parish and Wright (1935) state that ‘ individuals 
who are ‘natural’ Schick-negative reactors may be 
given one injection of prophylactic at the time of the 
Schick reading, and periodically thereafter if further 
experience justifies this.’ The case described above 
suggests that periodic injections are advisable. 
especially in nurses and others who may be more 
intensively exposed to infection. 


Infections in Immunised Subjects 


We have found 11 instances of infection occurring 
in persons who had received three 1 c.cm. injections 
of toxoid-antitoxin mixture (T.A.M.) at least six 
months previously. Unfortunately no Schick tests 
were performed after immunisation, and we are 
unable to record the Schick state at the onset of 
the disease. Details are given in Table VII. One 
was a mild infection, five were moderately severe, and 


TABLE VII 
Infections in Immunised Subjects 
Date of infection : 1934 


Date of 


. ma | : Cc “ 
No. Age. Sex. immunisa- Sompli 


Severity. cations. 


M. 9: Mild. —_— 
, Mod, severe. — 
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Pp. =palatal paralysis. 


five were severe. One patient, aged 11 years, who 
had been immunised four years previously, died 
from toxemia in the early stages of the disease. 

Parish and Okell (1928) showed that of 973 children 
who had at one time been Schick-negative 2°9 pet 
cent. relapsed within one to seven years, and that 
this occurrence was almost five times more common 
in those artificially immunised than in those naturally 
immune. 

It is possible that some or all of the cases in 
Table VII. were instances of the relapsed state, since 
the severity of the disease was on the whole definitely 
greater than in the natural Schick-negative immunes. 
These cases therefore do not have quite the same 
significance as those recorded in Schick-negatives ; 
but nevertheless they are worthy of record in that 
they confirm the importance of the gravis strain 
as the chief agent in the breakdown of immunity. 
These cases might be expected to have shown an 
accelerated response to the secondary stimulus of the 
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disease, but the fact that only one infection was mild 
makes it evident that the response was on the whole 
inadequate. The prophylactic used in all these 
cases was toxoid-antitoxin mixture (T.A.M.), since 
this is the only one that has so far been employed 
on a large scale in Manchester. Case 2 in the first 
series (Table VI.) is an instance of infection after 
immunisation by toxoid-antitoxin floccules (T.A.F.), 
und Underwood (1935) has reported infections 
oceurring in people immunised by means of formal 
toxoid (F.T.) and toxoid-antitoxin floccules (T.A.F.), 
as well as in some protected by means of toxoid- 
antitoxin mixture (T.A.M.) 

There is ample experimental evidence that a 
sufficiency of antitoxin in the blood will protect 
against any type of organism, and the ideal of active 
immunisation should be to produce the highest 
level of antitoxic immunity for the longest period 
of time. As Parish and Wright (1935) point out, the 
tendency of late to reduce the number of inoculations 
is hardly conducive to this end and is likely to lead 
to a lower level of immunity and a greater number 
of relapses. 

Dudley et al. (1934) are of the opinion that Schick 
immunity is less permanent than is generally believed, 
but that relapse of this immunity is of no great 
consequence since “the subject is left in a sensitised 
condition and will regain his antitoxic immunity 
promptly on contact with the toxigenic diphtheria 
bacillus,’”’ A perusal of our cases indicates that there 
are important exceptions to this conclusion and does 
not support Dudley's further statement that 
“generally the infection is latent, rarely there may 
be a day or two’s trivial sore-throat.”’ 

The invasiveness and toxigenicity of gravis strains 
in some cases apparently outstrip the response of 
the relapsed Schick-immune. 

In view of the potentialities of the gravis strain and 
the fact that the Schick level of immunity by no 
means always corresponds with the gravis safety 
level, it is evident that the loss of Schick immunity 
is definitely to be guarded against. The only certain 
method of doing this would be to continue the course 
of active immunisation after the Schick-negative 
state has been reached. 


Summary and Conclusions 


1. A striking alteration in the incidence of the 
gravis and intermediate types is shown to have taken 
place in Manchester during the past eighteen months. 
The position formerly occupied by the intermediate 
type as the epidemic strain has now been taken 
by the gravis type. There is no evidence that this 
change was brought about by the conversion of one 
type into another. Atypical strains were very rare. 

2. Correlation of type with case-severity again 
shows that the gravis and intermediate types are the 
cause of the great majority of severe and fatal cases. 
Antitoxin, even when given in large quantities on the 
second and third day of disease, sometimes fails 
to save life. Mitis infections respond better even 
when the serum is given later. Gravis and inter- 
mediate cases are recognised and admitted to hospital 
on the average a day earlier than mitis cases. 

3. Simple laryngeal cases are due usually to the 
mitis type and danger to life is chiefly mechanical. 
Complicated laryngeal cases are usually due to the 
gravis or intermediate type. Laryngeal diphtheria 
has shown a steady decline in Manchester during 
the last few years. 

4. Whether by reason of greater invasiveness or 
enhanced rapidity of toxin-production some gravis 
and intermediate strains, especially the former, are 
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able to cause clinical diphtheria in naturally Schick- 
negative subjects and those who have been immunised. 
Such cases described in this paper are on the whole 
more severe than any hitherto recorded. 

5. There is no general agreement as to the level 
of antitoxic immunity betokened by a negative 
Schick reaction, but there is no doubt that the level 
indicated by present-day standards is not sufficiently 
high always to prevent infection by gravis strains. 
The logical remedy is to increase the antitoxic content 
of the blood as much as possible beyond the present 
Schick level. This must be accomplished by artificial 
immunisation, since natural latent immunisation is 
too uncertain a factor and may fail. All negative 
Schick-reactors, whether natural or artificial, should 
receive further prophylactic inoculations. The number 
of inoculations required to produce the level of 


immunity which will give safety from gravis strains 
will have to be determined by future experience. 


We must express our thanks to Dr. D. Sage Sutherland 
for granting us facilities for investigating the cases in 
Monsall Fever Hospital, and also to the Ministry of 
Health for a grant to one of us (D. T. R.) towards the 
expenses of the work. 
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MEDICINE AND THE LAW 


Drunk but not in charge of a Car 

Tue Road Traffic Act, 1930, made it an offence to 
drive, attempt to drive, or be in charge of, a motor 
vehicle on a road or other public place when “‘ under 
the influence of drink or a drug to such an extent 
as to be incapable of having proper control of the 
vehicle.’ There have been several decisions by 
magistrates as to how far a person is punishable as 
being “in charge” of a motor vehicle when the 
vehicle is in fact stationary. Last week at the 
Sheffield police-court a prosecution was launched 
where a person, undoubtedly under the influence of 
drink, had been shut up in a car to sleep it off. In 
effect the car had |.» treated as a police cell or 
hospital ward. The accused could not remember 
having been placed in the car, but other witnesses 
described what had happened. A Mr. Pearson saw 
him in a public-house and deemed him unfit to look 
after himself. With assistance, Mr. Pearson took 
him outside and put him in Mr. Pearson’s car which 
was on a piece of spare ground. The car was 80 close 
to a wall that the left-hand door could not be opened, 
the other door was locked, the ignition key was 
removed, the lights were off, the brakes were on, and 
the car was left quite safe. Like a mode.i Good 
Samaritan, Mr. Pearson arranged with anotLer man 
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to take the patient home on the morrow when he had 
recovered ; but the police found him and drove the 
vehicle to the police station where the accused was 
in so helpless a state that he had to be lifted out. The 
defending solicitor had no difficulty in convincing the 
bench that his client had been put in the car without 
his own knowledge and that he was unable to drive 
the car and had no intention of doing so. The case 
was therefore dismissed. 


Death by Drowning 
At an inquest last week a doctor who gave evidence 
observed that there is no justification for the popular 
belief that a body in the act of drowning rises three 
times to the surface. Some bodies may do so, but 
no inference can safely be drawn from the number of 
reappearances on the surface of the water. The 
specific gravity of the human body is very nearly 
that of ordinary water. The buoyancy of the body 
or of the clothes may raise a person to the surface 
soon after immersion ; instinctive attempts at self- 
preservation will result in movements which may 
bring a non-swimmer upwards as if he were able to 
swim. The inspiration of water with air, desperate 
attempts to breathe and the inhalation of more water, 
cramp or shock, exhaustion and insensibility—all 
these are to be looked for in drowning, which is an 
asphyxia produced because water and not air pene- 
trates the air-passages and lungs so that aeration of 
the blood is prevented. At the recent inquest the 
usual question arose as to marks found on the body. 
The relatives thought it possible that some violent 
blow had been struck before the body entered the 
water; there was, however, no reason to suppose 
that the marks were other than accidental. Text- 
book writers usually warn the student that external 
marks, where no explanation of their origin is 
established, give little help in establishing the fact 
of death from drowning. 


Error in Death Certificate 


Sir Samuel Brighouse adjourned a Lancashire 
inquest lately on evidence that the house physician 
at a hospital had signed a death certificate for a 
baby with a statement that it had died in the hospital 
when in fact it had died at its home. The coroner 
observed that hospitals must understand that they 
have to carry out their duties with proper care whether 
or not they are rewarded by financial payment. 
He found it unsatisfactory that the child should have 
been allowed to leave the hospital when, as the post- 
mortem examination showed, it had been very ill. 
Death was found to be due to toxw#mia, an effect of 
infective gastro-enteritis, chronic meningitis and 
pericarditis. The house physician was asked why 
he gave a death certificate when he had not attended 
the child in its last illness. He replied that, when 
asked for a certificate, he telephoned to the Liverpool 
city coroner's office and related the facts to the 
coroner's officer who advised him that the best course 
was to sign. This being an application to an officer 
of another district, Sir Samuel Brighouse made his 
protest against the apparent encroachment upon his 
own functions. While the medical witness could 
perhaps hardly be expected to appreciate the technical 
aspects of jurisdiction, he could properly be pressed 
as to his knowledge of the child’s illness and death. 
“How did you know the child was dead?” asked 
the coroner. ‘* Somebody told you but you did not 
know. Recently I had a case where a medical man 
gave a certificate stating the cause of death and the 
person was not dead; the law ought to compel a 
doctor to see that a person is dead before giving a 


certificate.” Sir Samuel made it clear that he di 
not blame the witness for the imperfect state of th: 
law, but there had clearly been a serious error in 
stating that death took place in the hospital. Th: 
witness, apologising for his mistake, could on! 
suggest that it was due to the fact that in all previou 
cases the certificates he had signed had related to 
deaths within the hospital. 





INTERNATIONAL PHYSIOLOGICAL 
CONGRESS 
IN LENINGRAD AND MOSCOW 


Tue fifteenth International Physiological Congress 
opened at Leningrad on the evening of Thursday, 
August 8th, with an informal reception in the marble 
hall of the Ethnographical Museum (Michailowsky 
Palace). The Physiological Society of the U.S.S.R. 
has worthy rooms at its disposal for the entertainment 
of its guests. As the curtains parted to admit them 
on arrival, the sudden view of the great hall with its 
vast pink marble columns and magnificent dado of 
green bronze, seen through a faint haze, made an 
overwhelming impression. The floor was thronged 
with people and the buffets laden with Russia’s 
most delicious foods. 

The formal opening took place the next morning 
in another fine building, the Uritzky Palace. Here, 
the hall of the former Duma was perfectly equipped 
for the purposes of a conference. Earphones were 
supplied to every seat, and by moving a plug from 
one hole to another the members could hear either 
the speaker's own voice or his speech translated 
into English, Russian, French, or German. This 
made it possible for the whole audience to follow 
every word. 

Prof. IvAN PAVLOV, as president, welcomed the 
members of the Congress, and made reference to the 
loss physiology had suffered in the last year by the 
death of Sir E. Sharpey-Schafer and Prof. J. J. R. 
Macleod; ‘the conference stood while Chopin's 
funeral march was played. Prof. Pavlov spoke in 
general terms, urging upon all scientists to be strong 
in internationalism. War is.a bestial way of settling 
our differences and the Russian Government, he said, 
has declared that it will never lay hands on any 
foreign land. 

The president of the committee organising the 
conference, the president of the Academy of Science 
of the U.S.S.R. (the aged Prof. Karprnsky), and the 
president of the Leningrad Soviet all added their 
words of welcome and emphasised the superlative 
value which the Government of the U.S.8.R. attaches 
to scientific research. 

The rest of the opening sitting was devoted to the 
address of Dr. W. B. Cannon of Boston. He paid 
special tribute to Prof. Pavlov, and congratulated 
him on the falseness of his prophecy, made three 
years ago at the Physiological Congress in Rome, when 
he expressed the opinion that that would be his last 
opportunity to address his fellow physiologists all 
assembled. Dr. Cannon talked first of general matters 
near to the hearts of all scientists : of those conditions 
which are unfavourable to scientific research and the 
discovery of the truth—a feeling of insecurity arising 
from political or financial causes, limitations set 
by hostile social establishments and interests, and 
general lack of financial support. Favourable condi- 
tions, on the other hand, are freedom to choose the 
scope of an inquiry without nationalistic limitations 
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of expediency; freedom to pursue that inquiry 
without pressure to show results, which only ends in 
substituting anxiety for fertility of thought; and, 
finally, freedom for international exchange of students 
and ideas. As an instance of successful international 
coéperation, Dr. Cannon referred to his own work 
on the mode of action of autonomic nerves on their 
effector organs. Knowledge of the chemical trans- 
mission of nerve impulses has made considerable 
advance in the last three years, thanks to the work 
of investigators in Austria, Belgium, Canada, England, 
France, Germany, Holland, Hungary, Mexico, the 
Soviet Union, Switzerland, and the U.S.A. Dr. 
Cannon spoke further of the specific characteristics, 
differentiating the sympathetic mediator from adrena- 
line and justifying the special name of sympathin, 
which he had given to it in conjunction with his 
colleague, Z. M. Bacq. 

Dr. Cannon opened the work of the sectional 
sittings on the following day, with an elaboration 
of the same theme, discussing the evidence for his 
suggestion that sympathin can be differentiated into 
sympathin e and sympathin i, the former being 
excitatory and the latter inhibitory. Numerous 
other papers in the same and allied fields were also 
presented, and, in all, somewhere about 500 papers 
were read in the various sections. 

At a further plenary session of the whole conference 
in the hall of the Duma, on August 13th, Sir Joseph 
Barcroft (Cambridge) and Prof. L. Orbeli (Leningrad) 
gave addresses. 

Sir JosrepH Barcrort spoke of the velocities of 
some physiological processes and discussed the 
possibility that the rate at which chemical processes 
occur may be a limiting factor of importance in the 
body. In the ordinary loading and unloading of 
oxygen, the chemical events take place so much more 
rapidly than the physical ones that the rate of the 
chemical phase of the reaction may be regarded as 
negligible. Though the rate of combination of 
hemoglobin with oxygen may not be important in 
man, there are forms of life in which it is otherwise. 
In mice for instance, if the heart muscle contained 
ordinary hemoglobin, it would not be possible to 
say that the time of oxidation of the hemoglobin 
was quite inconsiderable as compared with the time 
of the diastole of the heart beat. The pigment in 
cardiac muscle is myoglobin not bemoglobin, and 
the chemical reactions of myoglobin take only about 
one-sixth of the time taken by those of hemoglobin ; 
in the heart of the mouse and canary the pigment, 
actually, is not myoglobin but cytochrome, whose 
reactions are even faster. The rate of reaction of 
oxygenase and catalase and of carbonic, anhydrase, 
which accelerates the conversion of carbonic acid 
into CO, and water, were also considered. 

Prof. ORBELI spoke on pain and its physiological 
effects, discussing whether pain is perceived by the 
organ which perceives ordinary tactile stimuli or 
not, and describing various experiments carried out 
in his own laboratory and their bearing on the subject. 


Continuation of Pavlov’s Work 

The time of the Congress was by no means wholly 
spent in the reading and hearing of papers. A great 
variety of other entertainments was offered, among 
which, particularly, visits to laboratories and scientific 
and medical institutions were of the greatest interest. 

Naturally, of all the scientific work going on in 
Leningrad, that of Academician Pavlov (as his 
colleagues reverently call him) arouses the most 
curiosity. Excursions were arranged to the Lenin- 
grad branch of the All-Union Institute of Experimental 
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Medicine (VIEM), which includes in its section of 
physiology a department presided over by Prof. 
Pavlov. Here are to be seen the specially constructed 
rooms and recording instruments when the work on 
conditioned reflexes in the dog and mouse is being 
continued. For the mice, whose reactions have to 
be measured by means of their motor response 
instead of by a secretory one, an ingenious cage has 
been devised in which the sleeping-room, dining-room, 
and intermediate passage are poised along the long 
axis of the bar of a balance, so that the dining-room 
descends when the mice enter it, anticipating food, 
and the movements of the cage arerecordedelectrically. 
The mice can distinguish between two different musical 
tones of which one becomes associated with the 
appearance of food and the other not. The possibility 
of converting a conditioned reflex into an instinct 
is still being studied. 

Among the many other departments in the All- 
Union Institute of Experimental Medicine, Prof. 
E. 8. London’s department of physiology and patho- 
logy of metabolism was of special interest. The 
technique of securing cannulas in the great veins 
(renal, hepatic, &c.) of the abdomen has been perfected 
so that the cannulas can be left in position for months 
at a time and the blood of the dog can be directly 
investigated, as it goes to or from a given organ, 
after some particular procedure. Such a technique 
opens up a wide field of investigation. 

Another direction into which Prof. Pavlov’s work 
has led him is into the field of psychiatry. At the 
Psychiatric Polyclinic a section of 25 beds has been 
set aside for the purpose of investigation. Every 


fortnight Pavlov himself selects cases suitable for 
study ; the two lines which are being investigated 
at present are epilepsy and the circumstances which 
condition an attack, and the stupor and delirium 


of schizophrenia. The cases and technique were 
demonstrated by Dr. IVANOV-SMOLENSKY. 

In another institution, groups of 8 normal babies 
(4 boys and 4 girls) are selected from among orphans 
at birth and brought up together till about the age 
of 3 years, when they are adopted. On these children 
the development of conditioned reflexes is also studied 
under Prof. Pavlov. Several visitors remarked that 
it seemed well worth while to be an orphan, s0 
admirably were the children cared for. 

At Koltuchi, about an hour’s run in a car outside 
Leningrad, a new biological station is being provided 
for Prof. Pavlov. Scientific work in it has hardly 
began as the buildings are scarcely completed. Here 
are Pavlov’s own dwelling-house and laboratories, 
with palatial accommodation for the experimental 
dogs and monkeys (chimpanzees) and a very numerous 
staff to care for them. 


Nutrition and Malnutrition 

Nutrition is a subject which concerns the U.S.8.R. 
deeply and intimately, and those engaged in its 
investigation looked forward eagerly to the visit 
planned to the Central Institute of Nutrition in 
Moscow. 

No very important material was presented to the 
sectional discussions in this field, but one improinptu 
communication was certainly of major interest and 
the paper of Prof. L. A. Tcherkess (Odessa) 
** alitoxins ’’ was stimulating. 

At the International Conference on Vitamin 
Standardisation, held in London last summer, a 
great difficulty was encountered in connexion with the 
establishment of the standard for vitamin D, the 
antirachitic vitamin, The standard material adopted 
already in 1931 was.a solution of irradiated ergosterol, 
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but as the result of very numerous experiments it is 
now clear that all sources of vitamin D have not the 
same potency relative to one another when tested 
on the rat, as they have when tested on the chicken. 
What the position is with regard to man is still 
uncertain. During the Conference in Leningrad, 
Prof. AGNeEs F. MorGan (Berkeley, Calif.) presented 
a paper showing the comparative effect, on young 
rats receiving a complete diet, of large doses (4000 
international units daily), of vitamin D derived 
from irradiated ergosterol, a tuna-liver oil concen- 
trate, or a concentrate from cod-liver oil. The 
growth performance, serum-caleium level, ash 
content of the bones, and calcium content of the 
kidney were estimated as criteria of toxicity, and it 
was found that all the results showed that the 
phenomena of hypervitaminosis were much more 
definitely exhibited by the rats receiving irradiated 
ergosterol. This was evidence in favour of the 
existence in fish-liver oil concentrates of vitamin D 
in a form different from that which is produced by the 
ultra-violet irradiation of ergosterol. 

In comment on this communication Dr. H. A. 
WEIDLICH (Danzig) reported that it had very recently 
been found in the laboratory of Prof. Windaus 
that an antirachitic substance can be derived from 
other sterols besides ergosterol, which have two 
double bonds in the second ring, such as cholesterol 
and stigmasterol, and that the antirachitic substance 
derived from cholesterol is as potent for chicks, in 
rat dosage, as cod-liver oil is. 

The publication of this work will be eagerly looked 
for, and if it is fully substantiated it will probably 
lead to a rearrangement of the admittedly very 
unsatisfactory situation with regard to the inter- 
national standard for vitamin D. 

Prof. TCHERKEssS showed mice suffering from a 
severe dermatitis of nose, ears, and tail produced 
on a diet containing various uncooked cereals or 
legumes. The symptoms were not cured with yeast 
and were attributed by Prof. Tcherkess to toxins 
in the foodstuffs; but that the dermatitis is one 
in any way connected with the dermatitis of pellagra 
would appear doubtful. 


Factories, Nurseries, and Palaces 

Besides seeing laboratories and institutions, many 
members of the Congress visited factories, day 
nurseries, homes of rest for tired (but not sick) workers, 
medical and welfare centres, and a great variety of the 
activities controlled by the State. Many of these were 
extremely impressive, the main difficulty being to 
ascertain to what proportion of the population the 
benefits and services as yet applied. Special arrange- 
ments were made to open, as often as was necessary, 
the treasury in the Hermitage Museum, where were 
locked up the famous collection of Scythian gold 
ornaments, so that very many visitors were able to 
enjoy this unique sight. 

Besides these visits of small parties to such a variety 
of interesting places the hospitable Russians arranged 
two mass migrations out of Leningrad, of the whole 
conference, once to Peterhof and once to Dietskoye 
{ci-devant Tsarskoye) Selo. On the evening of 
August 10th over 1000 of the 1500 members were 
carried out, in 200 motor-cars, an hour’s drive into 
the country, welcomed all the way with hand-waving 
and cheers. Peterhof must have been used by the 
Czars to impress their guests, and the remark was 
overheard that here alone was excuse enough for a 
revolution. Palaces of enormous magnificence, foun- 
tains that far outsprayed the grandes eauz at Versailles, 
gilded statues and gorgeous furnishings were revealed 
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continuously for more than two hours. In th 
reception-rooms of the palace hundreds of candle- 
were specially lit to give the physiologists a glimps 
of the palace’s appearance under the old régim« 
Finally, when the long lingering daylight had gow 
at last, the fountains were floodlit in many colours. 

In the excursion to Dietskoye Selo, the palac 
containing the private rooms of the Romanofi: 
was first shown. Everything was still in position 
the walls being covered with the Empress’ persona 
photographs. A banquet was served in the Cameron 
gallery of the Catherine Palace and the scene cannot 
have differed greatly, save in the humble attire of the 
guests, from a similar occasion in the days of the 
Czars. The party ended with fireworks, making 
lovely effects on trees and water. 

The next day the Congress ended at Leningrad 
and the members departed in a thunderstorm, which 
flooded the streets six inches deep and littered them 
with the consequent disruption of the wood-paving. 
Till then the weather had been perfect and many 
will remember Leningrad as the city of wonderful 
sky effects 

In Moscow 

Arrived in Moscow last Saturday, the Congress met 
again in plenary session, for its final sitting, in the 
hall of the conservatory of music. Addresses were 
given by Prof. L. LapicguEe (Paris) and Prof. A. 
Uxutomsky (Leningrad). Prof. A.V. Hill (London), as 
vice-president of the meeting, reported the suggestions 
which had been made to the international committee 
with regard to the next meeting in 1938. An invita- 
tion had been received from Prof. Hess, in the name 
of the Swiss Physiological Society, to hold the meeting 
in Zirich, and an intimation from the Hungarian 
physiologists that they would like to welcome the 
Congress in 1938 or 1941. The international com- 
mittee received the communication from Hungary 
very sympathetically, but since 1938 would be the 
jubilee of the conference, the first one having been 
held in 1889 in Switzerland, it was felt that Switzer- 
land would be a very appropriate place. 

Various modifications in procedure were suggested 
for future congresses, and it was announced that 
Prof. A. V. Hill was to be permanent secretary to 
the international committee. 

Finally, Prof. Hit called upon Prof. G. Barger 
(Edinburgh) to return the thanks of the Congress 
to Prof. Pavlov and the organising committee. 
Prof. BARGER expressed his feeling of veneration 
and affection directly to Prof. Pavlov in German. 
‘Sie sind,” he said, “facile princeps physiologorum 
mundi.” He spoke further of the rivalry that there 
had been in Rome between physiology and ancient 
monuments; but here in Russia the rivalry was 
not with the past, but rather with history in the 
making, even with the chance of a glimpse into the 
future. Other words were added in English, French, 
German, Italian, Spanish, Swedish, Dutch, and 
Russian, so that all felt that they were taking part 
in expressing their gratitude for the charming 
welcome which had been prepared for them. 


HERTFORD HOSPITAL, PARIS.—The response to 
the Silver Jubilee appeal on behalf of this hospital now 
exceeds £8000. 


NEw HOspPITAL FOR NEWCASTLE-ON-TYNE. — A 
new hospital, which will cost £15,000, is to be built 
in the grounds of the Home for Incurables at Spital 
Tongues, Newcastle, to replace the original Holy Jesus 
Hospital in City-road. The old institution cannot be 
altered to meet modern requirements. 
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PAUL EHRLICH 
1854-1915 
TWENTY YEARS AFTER HIS DEATH 


[We owe the following reminiscent memoir of Paul 
ihrlich to Miss MARTHA MARQUARDT, who was 
formerly and for a long time his secretary and whose 
detailed book concerning him was reviewed in 
Tue LANCET at the time of its appearance in 1924. 
She reminds our readers that 20 years have passed 
since his death at the age of 61, and that the twentieth 
anniversary of that death occurred on Tuesday last, 
\ugust 20th.] 


Paul Ehrlich, the famous inventor of the remedy 
606, or Salvarsan, had he lived, would have been 
80 years old on March 14th, 
1934. And now 20 years 
have passed since his death. 
But 61 years of age, he had 
been summoned much too 
soon to eternity. Those 
standing on a pedestal, wor- 
shipped from afar, do not 
always stand the test in 
private life. Paul Ehrlich, 
among the world’s greatest 
men was the most lovable 
human being, of great sim- 
plicity and sweetness of 
nature, liberal and _ broad- 
minded in viewpoint, always 
ready to support and en- 
courage especially those en- 
gaged in scientific pursuit, 
charitable without limits. 
Born in Strehlen, Silesia, he 
was a descendant of a Jewish 
family, of which his cousin, 
the pathologist Carl Weigert, 
was also an offspring. His 
parents were innkeepers, but 
while his mother attended to 
business his father was given 
to meditation and the dis- 
cussion of philosophical problems. At _ school, 
the boy Paul did not distinguish himself, although 
he liked Latin on account of its logical structure ; 
when at college at Breslau he dreaded examina- 
tions, and during all his life he had the greatest 
sympathy with poor examinees. In his leaving 
examination the proposed thesis was to write an 
essay on Life as a Dream, and young Paul 
argued that life depended on the normal process 
of oxidation, that the activity of the brain is such a 
process, and that the dream also is a sort of oxidation, 
a fluorescence of the brain. This his examiners 
considered as a joke, and had it not been for his 
excellent Latin he would have failed. As a student 
Ehrlich followed up his own ideas and attended only 
such lectures as specially interested him. He was 
the first to work on aniline dyes when these were 
brought out by the German factories in the latter 
part of the past century, and a dissertation at the 
time, treating largely of the subject, of which nothing 
was known by anyone, and which he himself must 
have forgotten, was not discovered until after his 
death. His pioneer work on the microchemical 
relation of the dead and living tissues to dyestuffs 
was a consequence of these studies. When Robert 
Koch discovered the tubercle bacilli, it took Ehrlich 
but 24 hours—of close experimental work, to be sure— 
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Ehrlich in his laboratory. 
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to find a dyestuff reaction necessary to demonstrate 
the presence of the bacilli, and the test is still largely 
in use in laboratories. Other dyestuff reactions in 
great number, due to his work, are found useful in 
medical differentiation, while his studies of toxins, 
of the chemistry of immunity, and his ingenious 
‘“‘ side-chain theory ’’ made his name famous. The 
discovery of salvarsan drew the attention of the 
world in general upon him, and stands out as his 
greatest therapeutic achievement. 

Ehrlich was gifted with an infinite capacity for 
work, impatient but kindly, he was always pressing 
forward eagerly to his goal; yet he performed his 
experimental work with the simplest of apparatus. 
The outfit of his laboratory consisted of innumerable 
bottles of dyestuffs and reagents, scattered in a 
seemingly unintentional manner on an immense 

working table—only he him- 

self knew their significance ; 

for the rest his equipment 
was completed by a Bunsen 
burner, a few  test-tubes, 
running water, and large 
sheets of white blotting paper 
on which he could watch 
the colouring of dyestuff 
solutions resulting from the 
test-tube experiments as they 
were poured out. His intui- 
tion enabled him to draw 
from a simple experiment 
bold, if not audacious, con- 
clusions offering the 
promising lines of 
research. He used to say 
that he could just as well, 
if necessary, work in a barn. 
In fact, his first Institute 
for Serum Investigation in 
Steglitz, near Berlin, before 
going to Frankfort, consisted 
of an old barn and an old 
bakery, primitively fitted out 
for his purposes. One of 
his mottoes was ‘‘ Much work, 
little publication, no pre- 
liminary communications, and no guesswork,” 
and he followed it exactly in his devotion to 
progress in medical science. Salvarsan was dis- 
covered in 1907; two years of careful animal 
experimentation and another year of clinical testing 
under minutely controlled conditions followed 
before, in 1910, the results were published. In 
not quite five months the drug could be manu- 
factured on a scale sufficient to allow it to be put 
on the market, but 65,000 free samples were distri- 
buted gratuitously by Ehrlich to the hospitals and 
doctors assisting in the first clinical tests. Though 
apparently in contradiction to what has been said, 
Ehrlich always pointed out that salvarsan had come 
into being merely as a by-product of a research 
started with purely theoretical aims ; and Ehrlich’s 
whole career gives striking proof of pursuit of 
knowledge for its own sake. 

In my biography of him?! I have told of his many 
idiosyncrasies which endeared him to his friends and 
assistants. He would explain his theories with 
diagrams and drawings which he would chalk up 
on the table, the door, the floor, his cuffs, and even 
on the soles of his shoes while talking about his 
work. He had a special love for popular music, and 


most 
further 


* Paul Ehrlich als Mensch und Arbeiter (Deutsche Verlagsan- 
stale, Stutteare lenen (Deutsche Verlagsan 
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while in his laboratory at work he liked to hear a 
barrel organ playing outside. He loved bright- 
coloured and intensely fragrant flowers, gaily coloured 
pencils and cards for making notes, while he played 
a special game of patience which never came out. 
He could watch birds, insects, or a tiny plant on the 
bare stump of a. tree for hours. There were two 
luxuries he allowed himself: first, good cigars of 
great strength which he puffed while making notes 
or dictating lectures or letters and which were laid 
down or forgotten only when experimenting over 
the Bunsen burner. Secondly, he bought books, 
making notes and markings in the margins of most 
of them while reading. When asked to return a 
borrowed book—like many others he forgot to give 
them back—he had to buy new copies because the 
pages of those which had been under his hands 
might be covered with chemical notes. And for 
leisure he preferred reading detective stories, though 
these could not distract his thoughts from scientific 
matters, judging from the notes and sketches with 
which he would adorn both covers and contents. 
Knowing his taste, Sir Arthur Conan Doyle would 
send his “great colleague ” copies of the ‘‘ Sherlock 
Holmes ” books, while on Saturday evenings, when 
a 30-pfennig copy of a detective magazine appeared 
with fantastic pictures on the cover, neither the 
card-playing nor music could interest him. 

Numerous honours were bestowed upon him, and 
he shared the Nobel prize in 1908 with Prof. 
Metchnikoff. He had medals and titles, but nothing 
conferred upon him did he enjoy as much as his 
honorary membership of the German Chemical 
Society. Failing health and the world war clouded 
the last year of Ehrlich’s life. He was deeply 
distressed over the war, convinced that it should 
have been avoided and anticipating many of the 
troubles it would bring to all. The break in his 
scientific codéperation with friends abroad was a 
painful experience to his true and kind heart. He 
died on August 20th, 1915, of an apoplectic stroke, 
truly a victim of the world conditions, the cruelties 
of which preyed on his mind. Had he been spared 
some years, probably more great contributions would 
have been made by his genius to medical science ; 
but he has inspired with his ideas chemists, experi- 
mental pathologists, and clinicians the world over, 
who are following in the footsteps of a great 
benefactor of mankind. 





IRELAND 


(FROM OUR OWN CORRESPONDENT) 


PUBLIC HEALTH WORK IN CORK 


THE two most striking features of Dr. J. C. 
Saunders’s report as medical officer of health for 
Cork are his observations on diphtheria and on milk. 
Last year there were 113 cases of diphtheria in the 
city with 25 deaths—a case-mortality of 22°1 per 
cent., compared with 12°8 per cent. in 1933 and 
20 per cent. in 1932. For the past six years Dr. 
Saunders has been very active in carrying out immu- 
nisation against the disease, and no less than 12,000 
children have been immunised. He is able to report 
that, notwithstanding the severe type of diphtheria 
prevalent, not a single immunised ‘child has died 
of the disease, whereas during the same period 
over 180 untreated children have died of it. 

As for milk, Dr. Saunders finds that the proportion 
of samples classified as “‘dirty’’ or “‘ very dirty” 
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shows a tendency to increase. In 1934 of 2000 
ordinary samples no less than 72°2 per cent. we 
“dirty,” and 35:4 per cent. “very dirty ’’—that j 
to say, grossly contaminated with dirt of ever 
description—manure, stable dust, road dust. T! 
pasteurised milk was also unsatisfactory. The avera, 
bacterial count over the whole number of samp| 
of pasteurised milk examined was 244,000 per c.cm., 
which is more than twice the number (100,000 
ordinarily taken as permissible. Dr. Saunders sums 
up his survey by saying that there is evidence o! 
‘‘almost universal carelessness and lack of hygieni 
methods in the production of the ordinary milk 
supply to the city.” One may hope that there will 
be some improvement as a result of the legislation 
recently passed. 

On some other points Dr. Saunders can claim 
progress. Typhoid fever had dwindled to negligible 
proportions. The death-rate from pulmonary tuber- 
culosis was 1°34 per 1000 of the population, the 
lowest figure recorded. The infantile mortality- 
rate was 72°3 per 1000 births, the figure for the 
previous year being 89. 


PROPOSED TREATMENT OF EARLY INSANITY 


Dr. O’Connor Donelan, resident medical super- 
intendent of the Grangegorman Mental Hospital, 
Dublin—the principal public mental hospital in 
Ireland—made an interesting proposal to the com. 
mittee of the hospital last week. He suggested thai 
mental clinics should be established at one or more 
of the clinical hospitals of Dublin, on the under- 
standing that a medical officer of his staff should 
be deputed to attend at those hospitals for a specified 
period once or twice a week, for the purpose of assist- 
ing the hospital physicians in the diagnosis and 
treatment of such patients as might present them- 
selves. Such a scheme should be combined with the 
admission of voluntary patients to mental hospitals. 
He believes that this plan offers the best chance 
of dealing successfully with mental illness in its 
early stages. The committee agreed, and decided, 
in the first instance, to communicate with two of 
the city hospitals with a view to its adoption. 





BUDAPEST 


(FROM OUR OWN CORRESPONDENT) 


PLIGHT OF THE MEDICAL PROFESSION 


IN a presidential address to the Royal Society of 
Medicine of Budapest, Prof. Tibor Verebély lately 
spoke in moving terms of the anxious responsibility 
which leading members of the medical community 
felt for the status of their profession. Many of their 
colleagues were finding it impossible to earn a decent 
livelihood, while in the medical schools the teachers 
were full of sympathy for students who were often 
trying to assimilate an excess of information and at 
the same time to support themselves. It was small 
wonder that so many of them failed to finish their 
courses. Prof. Verebély spoke with distress of the 
complaints which daily reached the Board of th 
Medical Association and which showed the straits to 
which some unfortunate medical men had been 
driven in desperation. 


TWO PROFESSORS HONOURED 


Marble statues have been erected in Budapest in 
memory of two teachers at the University. Ignatius 
Hirschler was famous as professor of ophthalmology, 
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d Vilmos Tauffer as an obstetrician and gynxco- 
ogist. Soon after his tragic death I gave some 
account in THe Lancet of Prof. Tauffer’s work 
1935, i., 766). The statues have been erected through 
the generosity of Leo Goldberger de Buda, a silk 
manufacturer. 


RETIREMENT OF UNIVERSITY PROFESSORS 


Under the rule that university professors must 
retire at the age of 68, the University of Budapest 
has said goodbye to five professors whose places it 
will be hard to fill. Baron Alexander Kordanyi, 
professor of internal medicine, Emile de Grosz, 
president of the International Association for the 
Campaign against Trachoma and professor of ophthal- 
mology, Stefan Toth, professor of obstetrics and gyne- 
cology, Géza Illyés, professor of surgical urology, 
and Charles Schaffer, professor of neurology and 
psychology, have all resigned from their chairs. 





UNITED STATES OF AMERICA 


(FROM AN OCCASIONAL CORRESPONDENT) 


BATHER’S ITCH 


ScHISTOSOME dermatitis, commonly called bather’s 
itch, was described first by Cort in the United States 
(1928) and has since been reported from Wales? 
and from France. The cause has been shown to 
be the free swimming larval forms of certain species 
of schistosomatid#. In the course of their normal 
life cycle these larve® penetrate the skins of certain 
waterfowl or small mammals and find their way 
through the circulatory system to the liver. When 
they penetrate human skin they appear to lose their 
way and to die, the proteins so released giving rise 
to a skin allergy. 

An essential part of the life cycle of these schisto- 
somes is spent in snails which thrive on shallow 
beaches. In the Michigan lakes Limnea stagnalis 
and L. palustris are found to be hosts to the embryonic 
forms of schistosoma. Where the shore line slopes 
rapidly to a depth of 20 feet or more snails are scarce 
and swimmers itch is not likely to be met with. 
Where the beach is shallow collectors in bathing 
dress or wading boots are able to find the responsible 
snails and to warn bathers of the danger. It has 
recently been found that on Burt Lake, Michigan, 
cases of dermatitis were occurring among bathers 
although no snails could be discovered on the beach. 
The solution of this puzzle was reached when Mr. 
Glading and Miss Hughson donned helmets of the 
kind devised by Mr. William Beebe and explored the 
deeper water. Snails were then found in abundance 
at depths from 6 to 18 feet. 

No way of eliminating either the cercaria or the 
snail hosts has yet been devised for large bodies of 
water. All that can be done is to map the snail 
beds and warn would-be swimmers of the risk. 


WATER-BORNE AMCEBIC DYSENTERY 


In connexion with the investigation made by the 
U.S. Public Health Service into the epidemic of 
ameebic dysentery that originated in Chicago in 1933 
an interesting supplementary study * has been made 
into an outbreak of enteric infection following the 


! Trans. Roy. Soc. Trop. Med., 1930, xxiii., 421; 1930, xxiv., 
219; see THE LANCET, 1930, ii., 752, 870. 

: Hardy, A. V., and Spector, B. K.: The occurrence of in- 
festations with E. histolytica associated with water-borne 
epidemic diseases. Reprint 1676 from Public Health Reports, 
Washington, 1935. 5 cents, 
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big stockyard fire in Chicago in May, 1934. Firemen 
and spectators were both affected. Enteric fever 
made its appearance in such amount as to constitute 
the most serious epidemic of this disease from which 
Chicago has suffered in many years. 

The investigators found that the Union stockyards 
had two sources of water-supply—that is to say, a 
private supply as well as the city water. The former 
was derived from two sources, one of which was 
derived from a sewer. This water was used only in 
emergency and was normally filtered and chlorinated. 
For some reason on the day of the fire it was not 
chlorinated and the demand created by the fire was 
so great that adequate filtration was impossible. 
Only a few of the firemen besides the employees of 
the stockyards were aware of the dual water-supply 
and that one source of water was not fit for drinking. 

Classical cases of ameebic dysentery were not found 
among the firemen. However it was believed that 
E. histolytica was the important etiological agent 
among the more severe infections on the following 
grounds: (1) E. histolytica were found in almost two- 
thirds on one stool examination only ; (2) bacterio- 
logical studies failed to reveal other etiological 
agents ; (3) treatment with a specific amebicide was 
remarkably efficient; (4) the late symptoms and 
course of the illness were quite characteristic of 
amebic infections. As controls 161 firemen not 
present at this fire were examined and EL. histolytica 
were found in the stools of 25 (15°5 per cent.). This 
is regarded as a ‘“‘high normal” incidence. It was 
not possible to make as thorough a survey of the 
spectators as of the group of firemen. However, six 
undoubted cases of amebic dysentery and five 
milder and less typical cases are known to have occurred 
amongst them. 

This study provides unusually clear and significant 
evidence that infection with amebic dysentery may 
be water-borne and give rise, like other water-borne 
enteric infections, to an explosive epidemic. 





INFECTIOUS DISEASE 
IN ENGLAND AND WALES DURING THE 
AUGUST 10TH, 1935 
Notifications.—The following cases of 
disease were notified during the week: Small-pox, 
0; scarlet fever, 1565; diphtheria, 809; enteric 
fever, 56; acute pneumonia (primary or influenzal), 
451; puerperal fever, 37; puerperal pyrexia, 116; 
cerebro-spinal fever, 12; acute poliomyelitis, 37 ; 
encephalitis lethargica, 4; dysentery, 21; ophthalmia 
neonatorum, 87. No case of cholera, plague, or 
typhus fever was notified during the week. 
The number of cases in the 


London County Council on 
included : Scarlet fever, 729 ; 


WEEK ENDED 


infectious 


Infectious Hospitals of the 
August 16th was 2591, which 
diphtheria, 946; measles, 23; 
whooping-cough, 431; puerperal fever, 17 motners (plus 1 
baby); encephalitis lethargica, 269; poliomyelitis, &. At 
St. Margaret’s Hospital there were 20 babies (plus 9 mothers) 
with ophthalmia neonatorum. 


Deaths.—In 121 great towns, including London, 
there was no death from small-pox, 1 (0) from enteric 
fever, 7 (0) from measles, 3 (0) from scarlet fever, 
14 (5) from whooping-cough, 21 (1) from diphtheria, 
52 (5) from diarrhoea and enteritis under two years, 
and 16 (1) from influenza. The figures in parentheses 
are those for London itself. 

The deaths from diarrhea and enteritis are not rising as a 
whole, the highest numbers being Liverpool 10, Birmingham 9, 
Leeds 4, Willesden 3. Liverpool also reported 3 deaths from 
measles. Liverpool and Sheffield each had 3 fatal cases of 
diphtheria ; no other large town more than 1. The only death 
from enteric fever was at Birmingham. 
The number of stillbirths notified during the week 
was 260 (corresponding to a rate of 45 per 1000 total 
births), including 44 in London. 
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PUBLIC 


Manchester Hospitals 


THE liaison between the voluntary and municipal 
hospitals in Manchester is likely to become more 
intimate. Some months ago the medical officer 
of health, Dr. Veitch Clark, submitted a scheme for 
reorganising the specialist services of the municipal 
hospitals, in which he drew attention to the necessity 
of ‘‘ interlacing ’’ the consulting staff with that of the 
voluntary hospitals. His scheme provided that all 
acutely ill patients in corporation hospitals should 
be seen on admission by specialists who would 
remain responsible for their diagnosis and subsequent 
treatment. Obviously the appointment of these 
consultants was a matter in which the Royal Infirmary 
and other teaching hospitals were interested and the 
public health committee has now approved the 
setting up for the purpose of a joint hospitals advisory 
board. This board will consist of ten members of the 
health committee, including the medical officer 
himself, six members of the voluntary hospitals 
statutory committee, and five nominees of the 
university. Of these five it is presumed three will 
be the occupants of the chairs of medicine, surgery, 
and obstetrics, and one the vice-chancellor of the 
university, Prof. J. 8. B. Stopford, whose independent 
position would make him an admirable chairman. 
The scheme would entail a regrouping of hospitals ; 
the Withington municipal hospital for instance would 
be associated with the Royal Infirmary, St. Mary’s 
Hospital, and the Eye Hospital ; Crumpsall municipal 
hospital with two other voluntary hospitals, Ancoats 
and the Northern. In course of time no doubt this 
would lead to the concentration of grave cases in 
certain hospitals and to some selection of patients, 
although it is realised at the outset that the clinical 
policy of the Royal Infirmary could not be altered 
without much thought and consultation with the 
various groups of supporters. The chairman of the 
public health committee, Councillor R. G. Edwards, 
has pointed out that the setting up of such a board 
would go further than the clause in the Local Govern- 
ment Act, 1929, enjoining consultation between the 
local authority and the voluntary hospitals in the 
area. It would, he hoped, work out so that no 
patient would have to wait for treatment at any 
hospital, voluntary or municipal. Mr. Walter 
Coppett, chairman of the Royal Infirmary, has 
expressed a similar view, and especially welcomes 
the introduction into municipal hospitals of the 
principles of administration which have been so 
successful a part of the voluntary hospital system. 
Besides reducing the long waiting-lists, the scheme 
would lead, he thought, to further search for new 
methods of treatment and to improvements in 
teaching. The scheme will now go forward to the 
city council as an agreed measure. 


Sequel to a Pilgrimage 


Following a pilgrimage to Lourdes undertaken by 
1100 people from all parts of Scotland, a total to date 
of 75 cases of typhoid fever has been recorded. The 
pilgrims left Glasgow in the Athenia on July 12th for 
Le Verdon and returned home on the 23rd. On 
August 5th a case of enteric fever was removed to a 
Glasgow hospital, and on the following morning a 
second case was reported by the medical officer of 
health for Dunbartonshire. Other cases of illness 
were then discovered, the onset being between July 
27th and August 10th, most of them nearer the later 
date. Prompt action by the health department of 
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Glasgow in following up all the pilgrims, together 
with the crew of 327, led to the discovery among th). 
former of 38 cases in which bacteriological confirm, 
tion of a typhoid infection was obtained. Afte 
consultation with the Department of Health, the 
Glasgow M.O.H. undertook to supply a list of pilgrims 
to all local authorities involved, which has resulted 
in 37 further cases of fever being brought to light 
in the counties and burghs of Scotland. In view of a 
second pilgrimage to leave Liverpool on July 24th 
and Dublin on the 25th by the same ship and the 
same route, the Ministry of Health determined to 
supply medical officers of health with the names and 
addresses of pilgrims, and to request that any cases 
of typhoid occurring in England and associated with 
this voyage should be intimated to them. So far, 
most of the cases have been in women, probably 
because they were in the majority. The ship’s crew 
were not affected ; they remained on board the ship 
at Le Verdon, and only one visited Lourdes. 

The range of dates of sickening is consistent with 
infection having taken place ‘‘ somewhere in France,” 
but the common source of infection is difficult to 
determine on the evidence at present available. 
Food and drink were partaken at an intermediate 
station where, the pilgrims state, there was a plague 
of flies and water was available of two different 
qualities—viz., ‘“‘eau potable’ and ‘for other 
purposes.” Investigation is being made by the 
Glasgow M.O.H. to ascertain all possible sources of 
infection, whether carrier or vehicle (fruits, vegetables, 
meat, water, insects, &c.), from histories obtained 
from the pilgrims. 

The infection is of a severe type, four deaths having 
resulted to date: two in Glasgow and two in Lanark- 
shire. The outstanding clinical features are high 
fever, headache, backache, epistaxis, rose spots, and 
constipation ; a number of the patients have been 
regarded as suffering from lumbago, influenza, or 
sun-stroke until the visit of the local health officer. 
A close observation is being kept on all home contacts 
to prevent the spread of infection among the com 
munity by missed ambulant cases or carriers, and on 
all persons receiving fomites, water, and foodstuffs 
from the returned pilgrims, 

Enteric infection has been fairly prevalent this 
year in Scotland, but mainly of the paratyphoid 
group. A fresh strain of Bacillus typhosus has been 
introduced into a community the epidemic constitu- 
tion of which is vulnerable. 


Food Poisoning in North London 


Last week the St. Pancras coroner, Mr. Bentley 
Purchase, opened an inquiry into the death of four 
middle-aged persons, a man and three women, 
who had died within a few days of eating a vegetarian 
dish known as nut meat brawn. The health authority 
of St. Pancras was able to identify the poisonous 
material in a supply of this food, the sales of which 
were promptly stopped, and the outbreak controlled. 
The symptoms in all four cases suggested poisoning by a 
preformed toxin rather than any of the commoner 
forms of bacterial poisoning, and suspicion naturally 
turned on botulism. The inquests were adjourned 
until to-day (Friday). But the characteristic symp- 
toms which were at once correctly interpreted by the 
practitioner who was called in, and the laboratory 
findings, leave little doubt that B. botulinus was the 
source of the toxin. 
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OBITUARY 


JOHN ANDERSON, D.S.O., M.B. Aberd., 
F.R.C.S. Edin. 


Prof. Anderson, who died on August 17th at 
Dundee after a long illness, was a surgeon of wide 
repute and a citizen revered throughout lowland 
Scotland. John Anderson, who bore his father’s 
name, was born in 1886 at Macduff, Banffshire, and 
graduated in medicine at Aberdeen in 1908. He 
then began his lifelong association with Dundee by 
serving aS house surgeon at the Royal Infirmary, 
after which he 
spent two wander 
years, first as 
surgical officer at 
the Beckett Hos- 
pital, Barnsley, 
and then at 
Tibingen and 
Berlin. On his 
return to Dundee 
in 1911 he was 
appointed to the 
surgical staff of the 
Infirmary, of 
which he was at 
the time of his 
death senior 
surgeon, having 
two years ago 
succeeded the 
late Prof. Turton 
Price in that office 
and in the uni- 
versity chair of 
surgery. He also 
held many other 
surgical appointments in Dundee and Perth and was 
consulting surgeon in surgical tuberculosis to most of 
the hospitals in the area. As surgeon to King’s 
Cross Hospital and Ashludie Sanatorium he had the 
opportunity of helping to frame the policy of an 
enlightened local authority. 

His career was interrupted early by the outbreak 
of war, and joining the R.A.M.C. in 1914 he was made 
surgical specialist to the 20th Casualty Clearing 
Station in France and served for a time as consulting 
surgeon to the 3rd Army. He was twice mentioned 
in dispatches and in 1918 was awarded the D.S.0. 
Not long ago, in a public lecture at University College, 
Dundee, he reminded his hearers of the conditions 
under which surgery was done in the early months 
of the war, and threw light on the unparalleled 
opportunities for resource and craftsmanship under 
cireumstances which might have dismayed anyone 
of lesser mettle. He was a member of a team of six 
surgeons working in shifts of 15 hours by electric 
light generated by a motor-cycle engine and shaded 
by petrol tins; it was then, he said, that he came to 
understand something of the difficulties which Joseph 
Lister had to surmount. His war experience led 
him to write in an official book on the treatment of 
cranial injuries and in current medical journals on 
penetrating wounds of the chest and unusual fractures 
of the patella. When he returned to civil practice 
it was the same story of energy, assurance, and 
conscientiousness, for no one without these qualities 
could have come to fill the place he did in the life 
of the community. It was his conviction that the 
State would play an increasing part, financial and 
administrative, in the’ hospitals of the country, and 
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PROF ANDERSON 


he wished to be forearmed for this change. The 
chairman of the hospital board attributes much of 
the success of the Dundee Infirmary to his whole- 
hearted codéperation. It was, he writes, Anderson’s 
great interest in life; rich or poor, simple or other- 
wise, everybody was the same to him and he was the 
same man to all. He was very kindly and humane, 
and his presence was an unfailing reassurance at 
anyone's bedside. 

Anderson kept up his habit of foreign travel and 
studied the technique of many continental as well as 
British clinics. The application of high-frequency 
current to surgery early claimed his attention ; 
it was after working for 15 years with a small 
Schall apparatus that he related his experience at 
a meeting of the Royal Society of Medicine, insisting 
that surgical diathermy had a wider application 
in treatment than was then realised in this country. 
His results with radical removal of breast cancer 
by the diathermy knife had shown him that primary 
union was the rule and the stay in hospital shortened. 
He used the cutting current for all biopsies because 
it eliminated the risk of spreading cancer cells, and 
the method had enabled him to remove cancers of the 
tongue which were pronounced inoperable. His 
address which was followed with the closest attention 
led a number of his hearers to try the method for 
themselves. 


Prof. D. P. D. Wilkie writes: ‘Those who had 
the privilege of knowing John Anderson mourn 
to-day the passing not only of a gifted surgeon, but 
of a singularly attractive personality. Combined 
with a great capacity for hard work he had a flair 
for friendship and enjoyment and his ready sense 
of humour and boyish outlook made him a gay 
companion and a genial friend. In the war a very 
gallant army surgeon, he brought, back into civil 
surgery more fully than almost any of his comrades 
the useful lessons of war-time experience. A born 
traveller and a ready assimilator of new ideas he was 
perhaps more conversant with the practical aspects 
of American and European surgery than any other 
surgeon in this country. As a member of the 
Moynihan Chirurgical Club he was a welcome and a 
regular attender at nearly every meeting and, late 
or early, some form of rapid transport would always 
bring him to the meetings. Living intensely, with 
a high sense of duty and a spirit always greater 
than his bodily physique, Anderson crowded into his 
comparatively brief career as surgeon a wealth of 
sterling work and no less of kindness and of friendship. 
He leaves behind him a very happy memory of a 
keen, debonair and handsome surgeon, a sportsman, 
and a true and loyal friend.” 


In private life Prof. Anderson used his scanty 
leisure for shooting and angling expeditions in the 
Highlands. He married in 1930 the only child of 
Maj.-General E, G. Sinelair-Maclagan, who is left 
with two young children. 


HUGH WALKER, M.A. Glasg., M.B. Edin., 
F.R.F.P.S. Glasg. 


Dr. Hugh Walker, who died in a Glasgow nursing- 
home on August 9th in his seventieth year, was 
well known in western Scotland as an ophthalmic 
surgeon. Eldest son of Dr. William Walker, who 
practised for nearly 60 years in Pollokshaws, he 
went to the Old High School in Elmbank-street, 





454 THE LANCET] 
Glasgow, and from there with a bursary to Ginagow 
University where he took his M.A. He then went 
on to Edinburgh for his medical studies which he 
completed in 1893 with first-class honours in the 
M.B. and the Beaney prize in anatomy and surgery. 
After a year or two in general practice he discovered 
his ophthalmic bent. He was a good mathematician 
and had attended Tait’s course of physics in Edin- 
burgh, and on a visit to Berlin acted as assistant to 
Prof. C. R. Greeff, and undertook the translation of 
his Guide to the Microscopical Examination of the 
Eye, which went through three editions. From 


pathologist to the Glasgow Ophthalmic Institute 
and assistant to Dr. Maitland Ramsay, in 1903 he 
became surgeon to the ophthalmic department of 
the Victoria Infirmary, only retiring four years ago 
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on reaching the age limit. During the war he w 
attached to the Serbian army as eye specialist, 
learning the Serbian language and acting as int 
preter—he already knew German well; for his 
services he was decorated with the Order of si. 
Sava. On his return to Glasgow he resumed private 
practice with the late Dr. Freeland Fergus, and was 
at work until a month or two ago. Dr. Walker was 
employed as ophthalmic surgeon by the Glasgow 
school board; he was himself a member of the 
Eastwood board and keenly interested in its work. 
His colleagues found him always ready with helpful 
advice, and he had a kindly smile for everyone. He 
is survived by his wife, a sister of the town clerk of 
Edinburgh; his younger brother, Dr. W. Kerr 
Walker, is still in eam <i in Pollokshaws. 





CORRESPONDENCE — 


NOMENCLATURE OF CORPUS LUTEUM 
HORMONE 


To the Editor of THe LANCET 


Sir,—During the past year the progestational 
hormone has been isolated from the corpus luteum 
in pure form and its constitution established. Here- 
tofore two different names have been used for this 
hormone (progestin, luteosterone). For the sake of 
international uniformity we agree to use hereafter 
in the scientific literature only the name progesterone 
for the pure hormone. As is known, the pure hor- 
mone exists in two different forms, one melting at 
128° (uncorr.) and the other at 121° (uncorr.). The 
higher melting form (Compound B of Wintersteiner 
and Allen! and Compound C of Slotta, Ruschig, and 
Fels?) will be known as « progesterone and the 
lower melting form (Compound C of Wintersteiner 
and Allen and Compound D of Slotta, Ruschig, and 
Fels) as 8 progesterone. We hope that these names 
will Ae generally accepted. 


We are, Sir, yours faithfully, 


W.M. Atten’ (Rochester, N.Y.), 
A. BuUTENANDT (Danzig), 
G. W. CoRNER (Rochester, N.Y.), 
K. H. Storra (Breslau), 


SKIN TESTS IN WHOOPING-COUGH 
To the Editor of Tuk LANCET 


Str,—In your last issue Drs. Paterson, Bailey, 
and Waller describe a skin test, using Sauer’s vaccine, 
designed to show susceptibility to, or immunity from, 
whooping-cough. At Dr. Paterson’s suggestion I 
have been using the same test on children in the 
wards of the Hospital for Sick Children, with results 
similar to theirs. So far 105 children have been 
tested, of whom 53 had had whooping-cough, and 
52 had apparently never had it. Of the 53 who 
had had it, 52 (98 per cent.) gave positive reactions, 
while of the 52 who had never had it, 19 (27 per cent.) 
reacted positively, and 33 (63 per cent.) negatively. 

Abortive and subclinical infections are common 
in other infectious fevers, so it is not surprising that 
27 per cent. of those who denied ever having had 
whooping-cough should give positive tests. With 
this in view, the histories of 18 of the 19 children 





' rishantemet, O., and Allen, W. M 
1934, cvii., 321. 

* Slotta, x. H., 
Deut. chem, Geseli., 


.: Jour. Biol. Chem., 
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were probed into more deeply. (a) Two had never 
had a cough. (6) Five gave histories of having had 
‘““bad bronchitis” lasting 1-2 months, but their 
coughs were not spasmodic, not worse at night, and 
not associated with sickness. (c) Eleven had had 
coughs that were suggestive of attacks of whooping- 
cough without the whoop. The following are 
examples :— 


1, A boy, aged 24, whose brothers had had whooping-cough 
last year. At the same time he had had a cough, occurring 
in spasms which were worst at night and left him red in 
the face. He retched, but was not sick. The cough 
lasted only 2-3 weeks, and he never whooped. 


2. A girl, aged 5}, had a severe spasmodic cough 
1} years ago, which was worse at night. She was often 
sick at the end of a fit of coughing, but never whooped. 
The cough lasted only 7-10 days. 


Histories such as these afford grounds for believing 
that the children had had abortive attacks of whoop- 
ing-cough ; but this can never be more than a sup- 
position, until it can be proved that they do not 
develop the disease when exposed to infection. 

The criteria employed were the same as those 
used by Dr. Paterson and his collaborators—i.e., 
the test was not considered positive unless the area 
of erythema was larger than 1 cm. The test was 
read at the end of 24 hours. It must be admitted 
that about 10 of those who had had pertussis gave 
tests which were only just positive, but I think that 
this was due to using an insufficient dose (0-05 ¢.cm.). 
Equivocal results were not obtained when 0-1 ¢.cm. 
was injected. The only case which gave a negative 
test with a positive history was a boy with acute 
nephritis, uremia, and gross edema, who died a 
fortnight later. 

These results and those of Dr. Paterson do not 


agree with those of earlier workers. Orgel (Arch. of 


Pediat., 1929, xlvi., 149) tested 1050 children, and 
found that 82 per cent. of those with pertussis, 


52 per cent. of those who had had it, and 9 per cent. 


of those who had never had it reacted positively. 
He concluded that the test was not diagnostic. The 
discrepancy between the results is probably due to 
the greater potency of Sauer’s vaccine, and to the 
higher concentration of bacilli used (10,000 million 
in Sauer’s vaccine against 2000 million per c.cm. in 
that used by Orgel). 


I am, Sir, yours faithfully, 
B, MCARDLE. 


Hospital for Sick Children, Great Ormond-street, W.C., 
August 19th.’ 
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NEUROSIS AND UNEMPLOYMENT 
To the Editor of Taz LANCET 


Srr,—In an article by Dr. Aubrey Lewis in your 
issue of August 10th (p. 293), on which you com- 
mented in the same issue, the results of an investi- 
gation into the case-histories of 52 men referred to 
a psychiatric clinic by the public assistance com- 
mittee are given. Dr. Lewis concludes that their 
unemployment is only one of a recurring series of 
factors which have precipitated a breakdown in 
individuals already predisposed to some form of 
neurosis. He points out the necessity of obtaining 
a series of men previously stable and well adapted 
to test the almost universal impression that unem- 
ployment is in itself a major xtiological factor in 
mental illness. 

The figures I have collected during the year 1934 
may be of some interest in this connexion. From 
Jan. lst to Dec. 3lst, 1934, there were admitted to 
the Notts County Mental Hospital 91 male patients 
of whom 14 were unemployed prior to admission, 
All these 14 patients had at some time or other been 
employed and their unemployment had varied from 
three months to several years. Of these 14, 7 were 
schizophrenics of whom, apart from one case, it 
was impossible to form a judgment as to whether 
the unemployment was an e#tiological factor; one 
had general paralysis, and one was a high-grade 
defective. The remaining five had manic-depressive 
forms of insanity and in each case there existed other 
factors in the history, such as the death of a father, 
domestic trouble, privation, sufficient to render it 
difficult to decide which was the precipitating factor. 
However, in all these five, and in one of the schizo- 
phrenics mentioned above, the unemployment was 
judged to be a major factor. In all six cases there 
was no history of previous breakdown or neurosis 
with the exception of the one schizophrenic who was 
a nystagmus subject. An inquiry into their previous 
personality yielded nothing definite. The five 
manic-depressive patients were able to go home ; 
they had proved themselves cheerful and willing 
workers and in no way gave the impression of being 
chronic social problems. 

The county population from which these admissions 
were drawn is 448,500. 

I am, Sir, yours faithfully, 

Radcliffe-on-Trent, August 14th. H. A. PALMER, 


PROCTALGIA FUGAX 
To the Editor of THE LANCET 


Str,—A few years ago a distinguished surgeon 
from the North of England invited opinions in one 
of the medical journals upon a condition which 
appears to be identical with ‘‘ proctalgia fugax.”’ 
I have been expecting some reference to the former 
discussion in the correspondence to which you have 
recently opened your columns; for judging by the 
number of communications on that occasion, the 
condition is by no means uncommon. I myself have 
had the opportunity to observe the symptomatology 
in a near relative for over twenty years. I had 
never been able to discover any references in the 
literature which had any bearing upon what was so 
' elusive a peculiarity and at one time I wrote to seek 
assistance from continental confréres, to receive 
the superfluous reminder that rectal crises must 
not be forgotten, a reminder which has, I see, been 
echoed by one of your correspondents in a recent 
issue, 

But during the last few years I have been surprised 
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‘that he was quite familiar with the complaint. 
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to gleam from conversations with colleagues that 
many of them were themselves sufferers in greater 
or less degree ; and I notice that Dr. John Ryle has 
made the same discovery. The symptoms have 
not been universal but they have many features in 
common, and include the majority of those dis- 
played by my relative who has had perhaps a hundred 
attacks during the period of my observation. It 
appears that the complaint, although not unknown 
in females, is very much commoner in males, and 
that attacks generally occur in the early hours of 
the morning. The sufferer is awakened by a sensa- 
tion of discomfort in the rectum, which generally 
develops into pain extending throughout the peri- 
neum and compelling him to rise and seek relief. 

The degree of pain is very variable. In its most 
severe form it is described as an agonising cramp 
which persists for a quarter of an hour but rarely 
longer, and gradually subsides. With the resulting 
relief the sufferer speedily falls asleep. Any accom- 
panying symptoms of sweating, vomiting, collapse, 
or fainting would appear to be the direct result 
of pain rather than of any other features of a 
“* syndrome.”’ 

The. methods described to procure relief by dif- 
ferent sufferers have been: attempt to defecate— 
occasionally a small motion is passed, a hot bath, 
an enema, inflation of the rectum with air from a 
syringe, the insertion of various suppositories, all of 
which clearly aim at relaxation of sphincteric 
spasm. One physician admitted that he had on 
occasion been driven to a hypodermic injection of 
morphia. Mr. Lockhart Mummery has informed me 
He 
regarded it as a tic, and added that he had often 
found hypersensitiveness of the sacral plexus in 
such subjects on digital examination of the rectum- 
this was not present in my relative’s case—and that 
injection of the plexus with absolute alcohol was often 
useful. He was further of the opinion that there 
must be some local occurrence—e.g., the presence of 
a foreign body—to activate the process. 

Dr. Ryle regards fatigue as an exciting factor. 
At one time I thought this a likely explanation as 
attacks in my relative occurred in the night following 
strenuous exercise. But such a relationship was by 
no means constant nor in fact was any convincing 
explanation forthcoming. If however we accept 
Dr. Ryle’s description of it as a visceral neurosis, it 
is easy to understand how a little extra fatigue, 
mental or physical, would be quite sufficient in the 
case of what after all must be a highly predisposed 
subject. I am, Sir, yours faithfully, 

ADOLPHE ABRAHAMS, 

Brook-street, W., August 16th. 

To the Editor of THE 


Srr,—I was much interested in Dr. Hess Thaysen’s 
article about this strange ‘‘proctalgia fugax,” 
because it is the first description I have seen of this 
most distressing rectal pain. For four years I have 
had under my care a woman of about 40 with this 
kind of pain. Sudden and very sharp, it usually 
awakens her at night, becomes more and more severe 
and, from a precise point 12 em, above the anus, 
radiates into the entire pelvic region, giving an 
impression of intense cramp in the uterus. The 
attack lasts a few minutes and then disappears, 
leaving the patient very tired. This patient has been 
operated on many times; she has had colitis and 
hemorrhoids, and has sufferefl different kinds of 
pelvic and rectal pains; and she is sure that this 
neuralgia is entirely independent of the state of her 
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colon and hemorrhoids. The attacks always occur 
just before or after the monthly periods. They seem 
to be more frequent when she lies on a hard bed ; 
the first attack came on when she had been some 
weeks in a clinic where her bed was too hard. 

Sometimes the patient feels the attack is coming and 
she can then control it with a suppository of Cibalgine. 
After examination by a neurologist and by a gynxco- 
logist who could find no cause for the pain, she had 
a few sittings of short-wave diathermy of the pelvi- 
rectal region ; this was six months ago and she has 
had only a single mild attack since. 

I am, Sir, yours faithfully, 
Lausanne, Switzerland, August 15th. R. M. TEcon. 


‘* LIFE WITHOUT BREATHING ” 
To the Editor of THE LANCET 


Srr,—The annotation under this heading in your 
last issue reminds me of some, as yet unpublished, 
experiments I performed at the Lister Institute in 
1922. Oxygen injected into the veins at ordinary 
atmospheric pressure generally does more harm than 
good, by filling the right heart with froth. I there- 
fore made an apparatus by means of which Ff could 
deliver oxygen at a pressure between 200 and 250 mm. 
Hg, at any required rate. Using a small branch of 
the femoral artery as a cannula, | injected an average 
of 10 c.cm. per minute into the femoral artery of an 
anesthetised dog. The idea was to use the capil- 
laries of the leg as a lung, and for splitting up the 
oxygen into very fine bubbles. No apparent harm 
resulted to the dog, and it continued to make regular 


respiratory movements in spite of the fact that O,’ 


was entirely withheld. Aftertwo hours of life under 
these conditions the dog was killed. 
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This experiment was repeated, both in dogs a1 
cats, but the result was never again so entire 
successful, twenty minutes being the limit of surviv 
when breathing N, only. Possibly a combinati 
of Singh’s methods and mine might be the bes: 
means of artificial aeration of the blood. 

I am, Sir, yours faithfully, 

Whitechapel, E., August 16th. THomMas LUMSDEN 


THROMBO-ANGIITIS OBLITERANS 
To the Editor of THE LANCET 


Sir,—The case of thrombo-angiitis obliterans 
following gassing recorded by Dr. McDougall and 
Dr. Crawford in your last issue was of special 
interest to me because the notes of the case 
were submitted to me by a solicitor accompanied 
by a request to support the claim for a pension 
Having seen some number of cases of Buerger's 
disease in none of which a history of gassing was 
obtained, and having had under my care many 
patients who gave histories of gassing none of whom 
had developed thrombo-angiitis obliterans, and also 
in the absence of any cases recorded, I replied that 
I regretted that I was unable to comply with the 
request. Dr. McDougall and Dr. Crawford are very 
persuasive in their able paper; but is it safe to con- 
clude from a single case that some preceding condi- 
tion is an #tiological factor ? It would be of interest 
to learn from those who have seen many cases of 
Buerger’s disease from what percentage a_ history 
of gassing can be extracted, and from those who have 
seen many cases of gassing in what percentage 
thrombo-angiitis obliterans has developed. 

I am, Sir, yours faithfully, 

Portland-place, W., August 20th. O. LEYTON, 
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submitted by the 
which contained the following statement :— 


Wanted a Definition of Assistant 


Tue London insurance committee is still in difficulty 
how to define an assistant in those cases where a 
practitioner is permitted, by virtue of his having 
obtained the committee’s consent to the employment 
of an assistant, to accept a greater number of insured 
persons than is allowed to a practitioner working 
single-handed. 

Dr. A. had employed an assistant, Dr. B., for a 
number of years, and on Dr. B.’s death Dr. C. was 
appointed in his stead. The committee found, 
however, that Dr. C.’s name was already included 
in their medical list in respect of a practice situate 
near the boundary of the county, some six miles 
distant as the crow flies, where he had a few insured 
persons included in his London list and others in his 
list for the adjacent area. Inquiries being sent to 
Dr. C., it was found that he was absent from the 
practice owing to illness. He was asked as to the 
arrangements made for his own practice during his 
absence and he replied that he desired to transfer 
the insured persons included in his own list to that 
of his principal, Dr. A. The question then arose 
whether the amount of assistance which was being 
given to Dr. A. was sufficient, having regard to the 
somewhat large excess of acceptances over the limit 
applying to a practitioner working single-handed. 
Clearly while Dr. C. had had a responsibility for his 
own practice he had not been able to give full-time 
assistance to Dr. A. nor had Dr. A. had a first call 
upon his services. In March, 1930, a report was 


medical service subcommittee 
There nowhere appears either in the terms of servicé 
or the allocation scheme any indication as to the extent 
to which an assistant should be employed by a practi 
tioner. We are aware, however, that the committe: 
have laid it down that if a practitioner is required to 
employ an assistant by virtue of the number of insured 
persons on his list, such assistant should be a whol 
time assistant. If the term ‘‘ whole-time ” is to be taken 
as connoting that an assistant must be actually in the 
practice for the whole of his time, it is clear that this 
will operate unequally, as between the case of a practi 
tioner who exceeds the maximum number by the ful 
quota—namely, 1500—and the case of a practitioner 
whose list is in excess by only asmall number. It appears 
to us that the extent to which a practitioner employs an 
assistant is primarily a matter for determination by the 
practitioner, but he must have reasonable regard to thi 
circumstances of the practice. The matter is not, i 
our view, free from difficulty, but we consider, in th: 
absence from the regulations of any precise definition, 
that the spirit of the requirement is met if a practitione: 
has a bona-fide arrangement with a salaried assistant 
whereby he has the first call on the services of that assis 
tant. Any such arrangement should, of course, be suc! 
as to secure continuity in the employment of an assistant, 
and an assistant should not be in a position to disco 
tinue his service with the practitioner by whom he 
employed without proper notice. It follows as a corollary 
to the foregoing that, if it were established to our satis- 
faction in any case that a practitioner had not taken 
all the steps reasonably open to him to secure continuit) 
of employment of an assistant and had not bona fic 
employed an assistant continuously in his practice, ws 
should have no alternative but to regard it as a failur 
on his part to observe the conditions governing the con- 
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nt to the employment of an assistant and to recommend 
that a portion of the extra remuneration which he secures 
virtue of the employment of an assistant should be 
withheld from him, the amount withheld being dependent 
on @ consideration of the whole of the circumstances 
id not merely upon an arithmetical calculation. 


The subcommittee referred also to a report sub- 
mitted in July, 1933, wherein it expressed the view that 
the concession enabling a practitioner to accept an 
increased number of insured persons owing to his 
employing an assistant presumed that the two 
practitioners would be working concurrently. The 
insurance committee decided that the whole question 
of the definition of an assistant where a practitioner 
is required to employ an assistant required examina- 
tion, the circumstances of the case above cited 
being a demonstration of the necessity. It is 
accordingly consulting with the local medical and 
panel committee with a view to the withdrawal of 
consent from Dr. A. to employ an assistant. This 


will enable the whole situation to be examined and 
it is to be hoped that a proper definition of what 
constitutes an assistant may be forthcoming. 


An Appeal 


Except in certain prescribed circumstances an 
insurance practitioner is not permitted to demand or 
accept any fee or other remuneration in respect of 
treatment which he is required to give under his 
terms of service, and further he may not charge an 
insured person for specialist treatment unless he 
proves not only that the service is of a specialist 
nature but also that he is properly qualified to give 
the treatment. The wording of Clause 10 seems 
clear enough and yet it not infrequently happens 
that a doctor, having charged as he thinks properly, 
is called upon to defend his action. For instance, 
a doctor, who had been treating an insured person 
for chilblains, on six occasions applied ultra-violet 
radiation for which he received 12s. The condition 
of the patient did not yield to the treatment, and 
the doctor then advised her to apply for further 
treatment at a hospital in London. He was invited 
by the insurance committee to complete form 
G.P.45 in order that the propriety of his charge 
might be tested, but he replied that it had been 
made clear to the patient that the “ apparatus and 
treatment for her condition’? was the affair of a 
certain Mr. X., assistant radiologist to the Y Hospital. 
As the patient could not attend during the hours 
when Mr. X. was available he applied the treatment 
on Mr. X.’s behalf, the fees being those he would 
have charged himself. The doctor accordingly 
expressed himself as unable to complete form G.P.45. 
It seems that the doctor and Mr. X. had entered 
into an agreement some sixteen months earlier 
whereby Mr. X. had the use of the doctor’s profes- 
sional room two hours every afternoon for the pur- 
pose of giving radiation treatment. The doctor 
having himself applied the treatment in this case 
retained the fees as a set-off against the rent payable 
by Mr. X. Unfortunately Mr. X. was not all that 
he should be, for in connexion with other proceedings 
it was reported that he had claimed to be a doctor, 
had professed to have had experience as a radio- 
logist in the army, and to have had radiology experi- 
ence at the hospital, all of which had been proved 
to be false. The medical service subcommittee took 
a serious light of the transaction. The doctor's 
knowledge of the possibility of ray treatment being 
regarded as forming part of his terms of service 
(he admitted having had this possibility brought 
to his notice some time ago in another area) led to 
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the inference that he had endeavoured to divest 
himself of his responsibilities as an insurance doctor 
on the ground that the apparatus used by him for 
the treatment of his patient belonged to some other 
person. The committee proposed a refund of the 
12s. to the insured person and recommended the 
Minister to deduct £10 from his remuneration. The 
committee ‘decided also to ask the Minister to lay 
before the General Medical Council the facts of the 
doctor's association with an unqualified person. It 
is understood that the doctor has appealed against 
the committee’s decision. 


THE SERVICES 


ROYAL NAVAL MEDICAL SERVICE 

Surg. Capt. L. Warren, O.B.E., to St. Angelo for R. N. 
Hospl., Malta, and promoted to rank of Surg. Rear- 
Admiral. 

Surg. Rear-Admiral H. R. H. Denny, C.B., placed on 
the Retd. List at own request. 

Surg. Comdr. W. G. Thwaytes placed on the Retd. List 
at own request, with rank of Surg. Capt. 

Surg. Lt.-Comdr. V. G. Horan to President for course. 

Surg. Lt.-Comdr. J. L. Malone to Delhi (on transfer 
of flag). 

ROYAL NAVAL VOLUNTEER RESERVE 

Surg. Comdr. H. Parry-Price and Surg. Lt.-Comdr. 
H. M. Petty to Victory for R.N. Hospl., Haslar. 

Surg. Lts. D. R. Hughes and W. H. C. Watson to 
Neptune and A. Elliott to Rodney. 

Surg. Lt. E. R. G. Passe, promoted to Surg. Lt.-Comdr. 


ARMY MEDICAL SERVICES 

The War Office announces that Col. H. H. A. Emerson, 
commandant and chief instructor at the Army School 
of Hygiene, Aldershot, has been selected for appointment 
as director of hygiene at the War Office with effect from 
Oct. 6th, 1935, in succession to Maj.-Gen. P. H. Henderson, 
C.B., honorary physician to the King, who will vacate the 
appointment on completion of four years’ service as a 
major-general. Lt-Col. A. C. Hammond-Searle, assistant 
director of hygiene at the War Office, has been selected 
to succeed Col. Emerson as commandant at the Army 
School. His successor at the War Office will be Lt.-Col. 
D. T. Richardson, R.A.M.C. 


ROYAL ARMY MEDICAL CORPS 
Short Serv. Commissions.—Lt.H.V. D’A. Iles to be Capt. 


TERRITORIAL ARMY 

Lt.-Col. and Bt.-Col. E. A. C. Fazan, M.C., T.D., from 
R.A.M.C., Gen. List, to be Col. June 29th, 1935, with 
seniority}Feb. 16th, 1934. (Substituted for the notification 
in the Gazette of June 28th, 1935, vide THe LANCET, 
July 6th, p. 44). 

Lt-Col. J. A. Stenhouse, T.D., to be Bt.-Col. 

Capt. H. Watson resigns his commn. 

The King has conferred the Territorial Decoration 
upon the undermentioned Officer under the terms of the 
Royal Warrant dated Oct. 13th, 1920: Lt.-Col. Edward 
Hillis Marshall, D.S.O. (ret.). 

Maj. I. H. Lloyd-Williams, M.C., from T. A. Res. of Off. 
to be Maj. 

Lts. E. H. Jaques and D. Campbell to be Capts. 

Lt. Walter Heard, late M.G.C., to be Lt. 


ROYAL AIR FORCE 

Wing Comdrs. J. T. T. Forbes to Central Flying School, 
Wittering, for duty as Medical Officer, and W. E. Hodgins 
to Home Aircraft Depot, Henlow, for duty as Medical 
Officer. 

Squadron Leader W. E. Barnes to Princess Mary’s 
R.A.F. Hospital, Halton, for duty as Medical Officer. 

Flight Lts. N. I. Smith to No. 2 Flying Training School, 
Digby, and V. H. Tompkins to No. 20 (Army Codéperation) 
Squadron, Peshawar, India. 


INDIAN MEDICAL 


Capt. A. Tait to be Maj. (provl.). 
Lt.-Col. G, Holroyd has retired. 


SERVICE 
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MEDICAL NEWS 





University of Dublin 


A post-graduate course will be held at Trinity College 
from Sept. 16th to Oct. 5th. It will consist of clinical 
instruction, formal lectures, and laboratory work. Further 
particulars may be had from the dean of the faculty of 
physic, Trinity College, Dublin. 


Victor Horsley Lecture 


The fifth Victor Horsley memorial lecture will be 
delivered by Sir Walter Langdon- Brown, regius professor 
of physic in the University of Cambridge, in the lecture 
theatre of University College Hospital medical school, 
on Tuesday, Nov. 19th, at 5 p.m. The title is the 
Integration of the Endocrine System and the chair 
will be taken by Sir Gowland Hopkins, O.M. 


Medical Society of London 


The programme for the first half of the 163rd session 
of this society opens with the annual general meeting 
at 8 P.M. on Monday, Oct. 2lst, after which, at 8.30 p.m. 
Prof. G. E. Gask will give his presidential address, entitled 
Changing Surgery. Dates and subjects for the Monday 
evening discussions are as follows: Oct. 28th, electrical 
injuries (to be introduced by Dr. Macdonald Critchley 
and Dr. John Aydon); Nov. 25th, the use and abuse of 
insulin (Dr. R. D. Lawrence and Dr. George Graham) ; 
and Dec. 9th, the care and treatment of difficult children 
(Dr. Reginald Miller and Dr. William Moodie). On 
Nov. llth there will be a clinical meeting. The Lett- 
somian lectures for 1936 will be given by Dr. P. H. Manson- 
Bahr on Feb. 17th, 26th, and March 2nd, his subject 
being the differential diagnosis of diseases of the colon 
(dysentery and colitis) and their complications, with 
special reference to treatment. Sir James Walton will 
deliver the annual oration. The address of the society 
is 11, Chandos-street, W.1. 


Tomarkin Foundation 


The seventh international medical post-graduate con- 
gress of this foundation will be held in two sections this 
year. From Sept. 12th-19th the congress will meet in 
Brussels, where the first session in which the International 
Union Against Cancer is coéperating is to be in honour 
of Pierre and Marie Curie and will deal with cancer. 
Mr. and Mme Joliot-Curie are to be among the speakers. 
Discussions on tropical, subtropical, and infectious diseases 
will be held under the presidency of Sir Aldo Castellani, 
and other speakers will include Dr. W. Levinthal and 
Prof. C. Levaditi. At another meeting a delegation of 
Italian neurologists will give a symposium on recent 
advances in the treatment of post-encephalitic parkin- 
sonism. From Sept. 20th to Oct. 2nd the congress will 
meet at Spa where diseases of the cardiovascular system 
will be discussed; the speakers will include Sir Crisp 
English, Sir Harold Gillies, and Prof. J. Plesch. At a 
session on diseases of the blood Prof. U. Friedemann 
will read a paper on the blood-brain barrier. After the 
congress a visit to the principal Italian universities has 
been organised. Further information may be had from 


the secretary of the foundation, 97, Rue aux Laines, 
Brussels. 





___ Vacancies 


For further information refer to the advertisement columns 


Aberdeen Royal Mental Hospital.—Asst. Physician. £300 

eS Hospital, Connaught-road, E.— Res. M.O. At rate 
of £1 

All Saints’ Hospital for Genito-Urinary Diseases, Austral-street, 
S.E.—Res. H.S. At rate of £100-£150. 

Birkenhead Municipal Hospital.—Sen. Res. M.O. £350. Also 
Res. M.O. £300. 

Blackburn County Borough.—Asst. M.O.H. £600. 

Blackburn Royal Infirmary.—H.S. £175 

Board of Control, Rampton State I ngtitution for Mental Defec- 
tives, nr. Retford.— Deputy Med. Supt. £847. M.O. £515. 

Bristol, City and County of.—Asst. M. i. £500. 

British Postgraduate Medical School, Ducane-road, Shepherd’s 
=a W.—Cas. O.’s. At rate of £150. Also H.P.’s and 

S i} 

Burton-on-Trent General Infirmary.—H.S hae 

Cardiff Royat Infirmary.—H.P.’s and nie 8. Mit rate of £50. 
Also H.S. to Ear, Nose, and Throat Dept. At rate of £100. 








Contes London Ophthalmic Hospital, Judd-street, St. Paner: 
V.C.—Sen. and Jun. H.S.’s. £120 and £100 poapectivel 

Cheater Royal Infirmary.—H.S. for Special Depts. £15( 

Conant. yA Sussex County Mental Hospital.— Third As 


Coventry and Warwickshire Hospital.—Res. Surg. O. £200. 

Denbighshire County Council.—County M.O.H., &c. £1100. 

Dewsbury and District General oy gy - —Sen? H.S. £200. 

al Infirmary.—H.S. to Kye and Ear, Nose anid 

Throat Depts. £175. 

Doncaster Royal Infirmary and Dispensary. —Sen. Res. £25 
Also Res, Anesthetist. At rate of £175. 

Dreadnought Hospital, Greenwich, S.E.—Receiving Roor r 
Officer and H.P. At rate of £200 and £110 respective! 
Also H.S. At rate of £110. 

Dudley, Guest Hospital—H.S. and Second H.S. £200 and 
£170 respectively. 

Dumfries and Galloway Royal Infirmary.—Supt. £500. 

East Ham Memorial Hospital.—Pathologist. £300. 

Epsom County Hospital—Res. Asst. M.O. At rate of £250 

Greenwich Metropolitan Borough.—Jun. Asst. Maternity and 
Child Welfare M.O. £500. 

a Hospital, Ducane-road, W.—Asst. Radiologist. 

700 
Harrogate and District General Hospital.—H.P. and Cas. 0. 
Also H.S. Each at rate of £150. 

Herefordshire General Hospital.—H.S. and Cas. O. £100. Also 

> £100 

Huddersfield, Mili Hill Isolation aeped. —Res. x. O. £350. 

Huddersfield, St. Luke’s Hospital.— M.O. £206 

Hull, Anlaby- road Institution. pay O. £350. 

Kingston and District Hospital.—Visiting Physician. £300. 
Also Visiting Aural S., Orthopedic S., and Neurologist. 
L.C.C. Public Health Dept. —Social Ww orkers for Special Hospitals. 

Each £235. 

Leamington Spa, Warneford General Hospital.—Res. H.S. to 
Cas., &c., Dept. At rate of £150. 

Leicester C ity Mental Hospital, Humberstone.—Third Asst. 
Res. M.O. £350. 

Leicester County Sanatorium and Isolation Hospital, Markfield.- 
Res. M.O. £400. 

Leicester Royal Infirmary.— H.S.’s, Cas. O., H.P.’s, Jun. Res. 
Anesthetist. Each at rate of £125. "Also Jun. Cas. O 
At rate of £100. 

Liverpool Heart Hospital.—H.P. At rate of £100. 

Liverpool Sanatorium, Delamere Forest, Frodsham. —Second 
Asst. to Med. Supt. £200. 

a l Women’s Hospital, Catharine-street.—H.S 


Macclesfield General Infirmary.—Second H.S. £150. 
eee 1g Christie Hospital and ey Radium Institute.— 
Asst. Radium Registrar. £400-£50 
Manchester. Royal Children’s Hospital, Gartside-street.—Two 
M.O.’s. Each at rate of £150. 

Marie Curie Hospital, 2, Fitzjohn’s-avenue, N.W.—Pathologist. 

Middlesbrough, North Riding Infirmary. 7k > H.S. #125. 

Miller General Hospital, Greenwich-road, —Two Cas. 0.’s. 
Also Out-patient Officer. Each Ny a of £150. Also 
H.P.and H.S. Each at rate of £100. 

Newcastle-upon-Tyne, H for Sick Children.—H.P. or 
H.S. At rate te of £100. 

Northern iegeet Ministry of Labour.—M.O. £738 12s. 

Northumberland County.—Sen. Tuber. O. £800. 

Norwich, Jenny Lind Hospital for Children. —Res. M. °.. £120. 

Norwich, Norfolk and Norwich Hospital.—H.S. to Surg. Out- 
patient Dept. £200 

Nottingham General Hospital. —H.S. for Ear, Nose, and Throat 
Dept. Also Cas. O. Each at rate of £150. 

Plymouth, Prince “d Wales’s Hospital, Lockyer-street.—H.8. 
At rate of £15( 

Preston, Biddulph .o Orthopedic Hospital.—Jun. H.S. 
At rate of £150. 

Preston and County of Lancaster Royal Infirmary.—H.P. At 
rate of £150. 

Prince of Wales’s General Hospital, N.—Hon. Surg. Reg. to Ear, 
Nose, and Throat Dept. £100. Also Jun. H.P. and two 
Jun. H.S.’s. Each at rate of £90. 

Ridmens. Surrey, Royal Hospital.—Jun. H.S 
£1 

Rotherham Hospital.—Cas. H.S. £150. 

Royal Eye Hospital, St. George’s-circus, Southwark, S.E.— 
H.S. and Asst. H.S. At rate of £150 and £100 respec- 
tively 

Royal National Orthopedic Hospital, Gt. Portland-street, W.— 
Two H.S.’s (one for Country Branch). Each at rate of 
£150. 

St. Helens County Borough.—Asst. M.O.H. £500. 

St. Peter’s Hospital for Stone, Henrietta-street, Covent Garden, 
W.C—H.8. At rate of £75. 

Sheffield ‘Royal Infirmary.—Second Asst. Cas. O. At rate of 

0. 


£8 

Stoke-on-Trent, North Staffordshire Royal Infirmary.—H.S. 
At rate of £150 

Surrey County Council.—Asst.M.O. £600. 

Vilburu Hospital, Essex.—H.S. At rate of £140. 

Weir Hospital, Grove- — Balham, S.W.—Sen. Res.M.O. £200. 
Jun. Res. M.O. £15 

West London Hospital, , re road, W.—H.P. and two 
H.S.’s. Each at rate of £100 

Windsor, King Edward VII. Hospital. —H.S. At rate of £100. 

Wolverhampton Royal MHospital—H.S. for Fracture and 
Orthopedic Dept. At rate of £100. 

hee i and District War Memorial Hospital, Shooter’s Hill, 

—Res. M.O. £175 

Ww eS and East Denbighshire War Memorial Hospital.— 
Two Res. H.S.’s. Each at rate of £150. 

York Dispensary.—Res. M.O. £175. 

The Chief Inspector of Factories announces a vacancy for @ 

rtifying Factory Surgeon at Ruthin, Denbigh. 


At rate of 


At rate of 
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NOTES, COMMENTS, AND ABSTRACTS 





WILLIAM STARK, M.D. 


EIGHTEENTH CENTURY 
NUTRITION 


By J. C. DrumMonpb, D.Sc. 
PROFESSOR OF BIOCHEMISTRY, UNIVERSITY OF LONDON; AND 


AN EXPERIMENT IN 


ANNE WILBRAHAM 


(From the Department of Biochemistry, University College, 
London) 


AT 4 P.M. on the afternoon of Friday, Feb. 23rd 
1770, a rather remarkable young medical man 
William Stark, died in London. For some time he 
had been experimenting on himself with great per- 
severance with the object of studying the effect of 
different types of foods on health. The pages of 
his meticulously recorded journal show all too clearly 
why he came to so untimely an end. His work is 
curiously little known... Indeed, the only reference 
Lusk’s 
itself 


to it which we have found is in Graham 
short and scholarly ‘‘ History of Metabolism,” 
a work known to comparatively few. 


Sources of Information 


The manuscript notes of Stark’s experiments, 
together with a number of highly interesting and 
carefully compiled anatomical and clinical observa- 
tions, passed after his death into the hands of the 
Hon. Thomas Fitzmaurice, who appears to have 
acted in some way as the young man’s patron. 
Fitzmaurice obviously thought the records worthy 
of publication, for he sought an editor. Dr. James 
Carmichael Smyth, of the Middlesex Hospital, 
physician extraordinary to King George III., accepted 
the task and the volume appeared in 1788. Smyth’s 
preface gives a brief concise biography of young 
Stark, to which we are now able to add a few details. 
Generally speaking, however, our search for informa- 
tion about his life has proved disappointing. 

The first record of him is in the Matriculation 
Album of Glasgow University where he matriculated 
in 1753. He is there described as ‘‘ Gulielmus Stark 
filius natu maximus Thomae Stark mercatoris in 
Urbe Manchester.”” This record also states that he 
was born in Birmingham in July, 1740, but we have 
not been successful in tracing a baptismaB or other 
entry in that city. One imagines that at Glasgow he 
came under the influence of that great teacher William 
Cullen, for after taking his M.A. there in 1758 he 
moved to Edinburgh to study medicine. Cullen, 
appointed to the Chair of Chemistry at Edinburgh 
in 1755, had begun his famous series of clinical 
lectures at the infirmary there in 1757. A few years 
earlier Black, another of Cullen’s students in Glasgow, 
had also moved to Edinburgh to study medicine, 
and subsequently published his inaugural disserta- 
tion ‘‘ De humore Acido a Cibis Orto, et Magnesia 
Alba,”’ which marks the birth of modern chemistry. 


His Move to London 


Stark did not take a degree at Edinburgh. He 
decided to move to London and to work with John 
Hunter so that he could continue the anatomical 
studies in which his interest had been so deeply 
aroused by Monroe. He came south in 1765. Prob- 
ably even at that time he hoped to be appointed 
to the staff of St. George’s Hospital, for in the Minute 
Book of the Hospital we read that on March 19th, 
1766, the clerk paid in “‘ a subscription of five guineas 
from William Stark, a new subscriber, to Lady Day, 
1767.” Mr. R. R. James, F.R.C.S., an authority on 
the history of St. George’s and its medical school, 
informs us that this payment probably made Stark 
a governor, and that at that time it was customary 
for those who aimed at a post on the honorary staff 
to become governors in order to increase their chances 


of success. Both Gataker and John Hunter 
to have taken this precaution. 

After the first entry there is a long series of records 
of Stark’s attendance at the weekly board meetings 
and general quarterly courts of the Hospital. His 
last attendance was apparently on Jan. 17th, 1770, 
a month before his death. One or two of these 
entries are of interest, for they tell us that he was 
on more than one occasion appointed to the Com- 
mittee which had the task of auditing the accounts 
for the year and “ settling the annual list and the 
gratuities to the servants.’’ He was also present at 
the Special General Court held on Dec. 9th, 1768, 
when John Hunter was elected surgeon. A month 
later came the opportunity for which he had doubtless 
been waiting. A physician, Dr. Jebb, retired from 
the staff and his successor was to be appointed. 
The Quarterly General Court met on Jan. 6th, 1769. 
The name of Dr. Richard Wright was proposed by 
Sir Clifton Wintringham. Stark was present and 
his name was brought forward by John Drummond. 
The committee proceeded to take a vote, *‘ the ballot 
being kept open until 2 o’clock in the afternoon.” 
Wright was elected by 111 votes to 39. 

Almost a year later another chance occurred. Dr. 
Wilkinson Blanshard died and the Yearly General 
Court was asked to select a physician in his place. 
At this time Stark was occupied with his experiments 
on diet and was, as a result, rapidly undermining his 
health. In his Journal for January, 1770, we read: 
‘“‘ Having since the 5th been engaged in a canvas 
for St. George’s Hospital, I have been rather irre- 
gular in respect to diet, living rather more freely, 
and drinking more wine than usual.’’ On the 19th 
his hopes were failing, for he wrote: ‘I was still 
low-spirited and dull, but this was, possibly, in part, 
owing to my having small hopes of success at 
St. George’s Hospital.”” On Feb. 2nd the court 
elected Dr. Petit to the vacancy. 

Of Stark’s three years of life in London we know 
practically nothing. His journal gives us fleeting 
glimpses which seem to show a quiet, retiring and 
rather serious-minded individual. Almost certainly 
he was a bachelor. In describing his dietetic experi- 
ments he speaks first of getting his meals in from an 
eating house and later of cooking them himself in a 
double saucepan which he devised for the purpose. 
His name does not appear in the London Register 
of Marriages for the years in question, and, more- 
over, there is no suggestion in the pages of his journal 
that he had a wife. His circle of friends is of parti- 
cular interest, because of the influence which some 
of them appear to have had on his work, When he 
was first in London his interests were those which 
clearly had been aroused during student days by 
Cullen and Monroe—namely, chemistry and morbid 
anatomy. Of the former Smyth remarks : 


** Whilst attending the hospital, he was also employed 
in making experiments on the blood and other animal 
fluids ; and likewise in a course of experiments in chemical 
pharmacy, which are still extant ; and give the strongest 
evidence of his accuracy and diligence ; but whether they 
are of importance enough to be presented to the public, 
I have not yet had leisure to ascertain.” 


appear 


Contact with Sir John Pringle 

So far as we know these notes have not appeared 
in print and the whereabouts of this MS., as well 
as of the main part of Stark’s published work, 
if indeed they have been preserved, is not known. 
A number of his studies in morbid anatomy are fully 
set out in the first section of Smyth’s compilation. 
In every detail they reveal the mind of a keen, 
observant and well-trained investigator. Whilst in 
London Stark met and became a friend of Sir John 
Pringle. It may have been this contact that led 
him to present a thesis at Leyden, for Pringle had 
been educated there. At any rate Stark registered 
at the University on Sept. 2nd, 1766, and a little 
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more than a fortnight later was promoted to his 
doctorate in medicine for a thesis entitled ‘‘ Specimen 
Med. Inaug. septem Historias et Dissectiones Dysen- 
tericarum exhibens.”’ 

About this time another friendship was made, and 
there are reasons for thinking that from this arose 
the remarkable diversion of interests that led to 
the experiments on diet being planned. Benjamin 
Franklin was in England from 1764 to 1775, and he 
and Stark became acquainted. The American 
doctor had for long been interested in the function 
of foods. He held a brief for the simple life: ‘ If 
thou art dull and heavy after meat it is a sign that 
thou hast exceeded due measure; for Meat and 
Drink ought to refresh the Body and make it cheerful 
and not to dull or oppress it.”’ He told Stark that 
when a journeyman printer he had lived a fortnight 
on bread and water, at the rate of 10 Ib. of bread 
per week, and found himself stout and hearty on the 
diet. 

Stark’s curiosity was aroused. He consulted his 
colleagues.’ Sir John Pringle told him of Greeks who 
lived wholly on currants and of a more astonishing 
case of an old lady of 90 whose sole sustenance was 
mutton fat! Hewson, then lecturer at William 
Hunter’s school, contributed a second-hand story 
of sailors living solely on tobacco or sugar; the 
latter dying of scurvy, the former living in health. 
And so from his friends and colleagues he gathered 
an_ ill-assorted collection of observations—and a 
tall story or two—about curious diets and digestion 
in the human stomach. 

It is clear from his introduction to the description 
of the experiments on diet that the main task Stark 
set himself was to decide by direct experiment 
whether very simple diets, such as Franklin had 
advocated, were compatible with health. He 
remarked naively : 





““T confess it will afford me singular pleasure if I can 
prove by experiment, that a pleasant and varied diet is 
equally conducive to health, with a more strict and simple 
one; at the same time I shall endeavour to keep my 
mind unbiassed in my search after truth, and if a simple 


diet seems the most healthy I shall not hesitate to 
declare it.” 


In planning the experiment he was in some doubt 
whether to make observations of the excreta, for 
“IT have sometimes doubted whether an accurate 
attention to the discharges of the body be not more 
a matter of curiosity than of use.’”’ However, he 
goes on to say—and one may be forgiven the sus- 
picion that he had an eye on the possibility of a 
vacancy on the hospital staff : 





“If after what I have said I shall be thought to have 
indulged myself with attending too accurately to the 
discharges of the body, it must be partly imputed to 
my desire to avoid the appearance of entertaining a 
doubt that what some of the first names in Physic have 


thought deserving their attention were things of little 
moment.” 


Stark’s First Auto-experiment 


His first experiment on himself began on June 12th, 
1769.* He is described as 29 years old, 12 st. 3 Ib. 
in weight, stoutly made but not corpulent, of a 
florid complexion, with red hair. It is reasonable to 
make the assumption in the first place that, up to 
the time his experiments began, he had been living 
on an adequate and varied diet and, secondly, that 
he was of sedentary habits. Dr. J. R. Robertson, 
of the Middlesex Hospital, has very kindly provided 
us with an assessment of his heat output as 78°5 
calories per hour, corresponding to a basal require- 
ment of 1880 calories daily. We may, therefore, 
estimate his daily requirements at 3000 to 3200 
calories. 

Doubtless with Benjamin Franklin’s experience 
in mind Stark’s first experiment was to study the 


* In the copy of Stark’s works (1788) in the Library of Univer- 
sity College, London, this date is incorrectly given as July 12th. 
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effects of a diet of bread and water. For no les 
than ten weeks he lived almost exclusively on brea 
and water, the only change being that for a peri: 
of about a fortnight he allowed himself in additi 
a ration of sugar. On 20 oz. of bread daily he fe 
hungry and lost weight, which is not surprising whe) 
it is noted that his calorie intake was well below t} 
estimated basal requirements. When he raised h 
consumption of bread to 30 oz. daily his loss «| 
weight became smaller and he stated that he fe 
hearty. A further increase to 38 oz. enabled hi: 
to put on a little weight and to record that his appetit 
was fully satisfied and that sometimes he had mo) 
than he could eat. From this we may fairly dra) 
the conclusion that his sedentary life actually did 
call for about 3000 calories a day. The relationship 
between body-weight and calorific intake is clear|, 
traced in the accompanying figure, Period I. 

What might be the effect of this diet over a period 
of ten weeks? Almost certainly his bread was 
‘* wholemeal’? wheaten flour—such is the assump 
tion we have made in calculating from his records 
of food eaten what were his intakes of protein, fat, 
and carbohydrate—so that one is able to say that 
the defects of the diet were (i) a paucity of fat. 
(ii) protein of low biological value, (iii) deficiency 
of fat-soluble vitamins A and D, and (iv) almost 
complete absence of vitamin C. From _ present-day 
knowledge of diets for adults little importance is 
attached to the low intake of fat, whereas the amounts 
of wheat proteins, even at the lowest level, were in 
all probability sufficient for maintenance. Nor are 
there grounds for any great concern at a low intake 
of vitamins A and D by a fully grown man over a 
period as short as ten weeks. The same cannot 
be said of the shortage of vitamin C. Stark was 
living dangerously on a scorbutic diet. 

On August llth, two months after the experiment 
began, he noticed that his gums were swollen and 
bled easily, and that. the inside of one nostril was 
purple and very painful. From then onwards until 
Sept. 5th his journal contains frequent  refer- 
ences to symptoms all too clearly scorbutic. A 
certain alleviation of the condition from time to 
time indicates that he was suffering from a mild 
chronic form of the malady, and it is rather curious 
that apparently he did not then recognise what was 
wrong. 

The development of definitely scorbutic symptoms 
in a period as short as two months is perhaps remark- 
able. The records of sea voyages usually indicate 
that at least four months would elapse before the 
disorder appeared. A more appropriate comparison, 
however, is provided by the cases described by 
Holst and Frohlich in their classic paper on scurvy 
published in 1912. In these the characteristic 
lesions appeared after periods of six to seven months’ 
subsistence on bread and water. A _ possible ex- 
planation is that Stark had been living for some time 
prior to the beginning of his experiment on a diet 
rather low in vitamin C, 

On every page of his journal one reads something 
that reveals his desire for investigation and his 
powers of observation. Wishing to know how long 
food is retained in the body he marks its passage 
with mustard or carraway seeds. Suspecting that 
the activity of the salivary glands is increased during 
a meal, he measures it and finds ‘“‘ the quantity of 
saliva secreted in half an hour, to be, whilst the parts 
were at rest, four drachms, whilst eating, five 
ounces four drachms.”’ 


The Rigour Relaxed 


It is fortunate that the plan of Stark’s experiments 
enables us to group them conveniently for study 
(see Table). During the first period (June 12th to 
Sept. 5th) his diet was restricted to bread, water, 
and sugar, apart from a small amount of olive oil 
for one week. By early September he had lost 
nearly a stone of weight, his appetite had gone, and 
he found himself dull and listless. Scorbutic symp- 
toms were persisting and were indeed rather more 
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marked, and there were also clear indications of an 
associated intestinal disorder. He felt justified in 

laxing the rigour of his self-imposed restrictions 
and for a few days “lived freely on animal food, 
milk, and wine; when I felt myself quite recovered.”’ 
The records show that he put on several pounds of 


Date in 


1769. Food. Remarks. 


Period in 


June 12th— 
Sept. 13th. 


Bread & 
water. 


14th- —_— 
Oct. 2nd. 
Oct. 3rd— 
Nov. 25th. 
Nov. 26th— 
Dec, 26th. 


one experi- 
olive oil in 


Sugar taken in 
ment and 
another. 
Diet irregular; animal foods 
and milk taken. 

Meats were roast goose, 
stewed or boiled beef. 

Diet consisted of puddings 
made with flour and various 
fats and oils. 

Alternate experiments, each 
of a few days, comparing 
value of lean meat with the 
fat. 

Bread & 6 —_ 
honey. 


Sept. 


Bread & 
meat. 
Flour & 
oils. 
Dec. 27th— Bread & 
Jan. 3rd, | lean or 

1770. fat meat. 
Feb. 4th-— 
Feb. 15th. 


weight and that the condition of the sores in his 
mouth rapidly improved. 

The next experiment (4) is of no particular interest. 
He took quite large amounts of milk, and, for a 
few days, meat, so that it constitutes something 
resembling a ‘‘ control’? period (2). He regained 
weight and his general condition improved. 

The experiments 5-9 which Stark undertook from 
Oct. 2nd to Nov. 25th can conveniently be grouped 
together (Period 3). During most of this time he 
was living on bread and cooked meats, sometimes 
with added fat. For some time, until Oct. 28th, 
his intake was adequate to maintain his weight, 
and he noted that the condition of his gums was 
steadily improved. At the end of the month he 
remarked: ‘‘ Being now in perfect health, and my 
gums apparently sound, I thought it a proper time 
to ascertain, by experiment, whether the affection 
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of my gums, and the other complaints with which 
I had formerly been attacked, were occasioned by 
sugar, or were owing to my having persevered too 
long in a diet of bread and water.” Accordingly 
for five days Stark returned to a diet of bread, sugar, 
and water, and recorded: ‘‘My gums were not in 
the least affected.” 

It seems that we can here trace the influence of 
Sir John Pringle’s opinion on Stark’s experiments, 
because at this period the distinguished military 
surgeon was inclined to differentiate between land 
and sea scurvy, and to hold the view that too much 
sugar in the diet might in part be responsible for the 
former disorder, 

The remainder of this period is of little interest 
beyond the steady fall in weight caused by insufficient 
food; in one period he was living on less than 900 
calories a day. It is not surprising that he often 
felt hungry, but it is interesting that he remarks 
on his good spirits. 


A Month on ‘* Puddings ”’ 

His next idea was to compare the nutritive value 
of flour with that of lean meat, and accordingly he 
lived for approximately a month (Period 4) on 
what must have been most unpalatable ** puddings ”’ 
which he himself compounded with flour, various 
oils, and water. Discovering what he took to be 
undigested fat in his feces he reduced the amounts 
from 6 to 4 oz. He suffered with headaches on the 
higher intake of fat, but there is no reason to suspect 
ketosis as the anti-ketogenic margin of the diet appears 
to have been ample. Generally speaking he formed 
an unfavourable opinion of diets containing a lot of 
fat, although one suspects that in some cases he 
was unfair in his condemnation. Thus, for example 
the unfortunate consequences that followed the con- 
sumption of a quarter of a pound of butter on 
Dec. 15th were almost certainly due to the material 
being in some way unfit to eat. 

Noticing that butter more frequently caused 
intestinal disturbances than did oil or suet, he made 
an interesting comparison between the fresh butter 
itself and the oil separated from it. The former 
caused colic and diarrhoea, the latter did not. One 
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Chart showing the sequence of Stark’s experiments on himself. 
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wonders what a bacterial examination of London 
milks and creams of those days would have revealed. 
During a good part of the time he had been living 
on the “ flour-fat ’’ puddings and he lacked the vigour 
and sense of fitness that he felt when feeding mainly 
on bread and meat diets. The fluctuations in his 
weight reflect sharply his food intake. 

About this time—actually on Dec. 26th—he 
again noted that his gums were purple and rather 
swollen. The obvious scorbutic symptoms had been 
absent since late September when he had lived for 
a time on meat, milk, and other foods. If we take 
Oct. 2nd as the date at which unknowingly he again 
imposed scorbutic diets on himself—the gums 
apparently were normal on Oct. 14th—we find that 
the second onset of scurvy appeared after a period 
of rather less than three months, 

On the evening of Dec. 26th he ate half a pint of 
black currants and resolved in view of the appear- 
ance of his skin and gums to change for a time his 
plan of living. The currants and the diet of bread 
and meat to which he turned seem very slightly to 
have improved his condition although for the next 
three weeks there is still frequent mention of swollen, 
bleeding, and septic gums. Certainly the currants 
did not provide a spectacular cure such as Curran 
(Dub. Jour. Med. Sci., 1847, vii., 83) claims to have 
seen following a single helping of rhubarb tart. 

One observation which he made is, however, of 
very great interest. ‘Is it not probable then, that 
animal oils, though they nourish and increase the 
weight of the body, are not of themselves sufficient 
to prevent a morbid alteration from taking place in 
the blood and fluids? Whilst, on the other hand, 
the lean of meat, though less nutritious, is of more 
efficacy in preserving the fluids of the body in a 
sound state?” It is, of course, recognised to-day 
that lean meat, even after light cooking, may have 
a small but significant antiscorbutic value. 

With the New Year he turned again to the ques- 
tion which several times had aroused his interest. 
Which was really the more nutritious, the fat or 
the lean of meat? He planned to live for several 
days first on the fat separated from the stewed meat 
and then for another short period on the residual 
meat itself. The records of the former trial are 
shown in Experiments 18, 19, and 21, and the 
corresponding ‘‘meat’’ experiments are 17, 20, 
and 22. Throughout this experiment his calorie 
intake was about adequate, and he slowly regained 
some weight in spite of digestive disturbances— 
which he was inclined to attribute to rancidity— 
when taking a lot of fat. Again he was inclined to 
feel dull and depressed on the high-fat diets. 


A Fatal Change of Plan 


And now occurred a change of plans which prob- 
ably cost him his life. Originally he had intended 
to follow the experiments on the relative values of 
the fat and lean of meat by an investigation into the 
effect of greens and fresh fruit. Had he done so 
his chronic scurvy would have disappeared and his 
health might have so greatly improved as to enable 
him to withstand the intestinal infection which he 
appears to have contracted about this time. He does 
not say why he changed his mind, but the fact remains 
that he turned to study the food value of honey 
pudding and Cheshire cheese. 

The intestinal disorder became progressively worse 
and the scorbutic symptoms more pronounced. 
From Feb. 14th his journal shows that his condition 
was becoming rapidly more serious, and after the 
18th the entries cease. Even on that day, desperately 
ill as he undoubtedly was, he had not lost his interest 
in the experiment and almost the last words he wrote 
were: ‘Suspecting that my present complaints 
might possibly arise, in part, from the cheese, I this 
day omitted it.” 

His colleague Hewson was called in the same day 
to bleed him and attended him until his death on 
Friday, the 23rd. Attached to the published account 
of Stark’s experiments is one account of his illness 
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and death written by Hewson and another belie, 
to have been recorded at the time by Sir John Pring’... 
There is also an account of the findings at the pos:- 
mortem examination which was carried out t! 

following Sunday by Hunter, assisted by Hewson? 
Stark’s death was registered at St. George’s, Hanover- 
square, but no grave or memorial has been traced, 


| 


Did Stark Realise He Had Scurvy ? 
To the student of nutrition the chief interest of 


i 
Stark’s extraordinary series of experiments must be 
the light they throw on human scurvy. The first 
symptoms were noted after he had been living fo: 
just over two months on what we recognise to-day 
to have been a thoroughly bad scorbutic diet. As 
we have remarked before, this relatively early appear- 
ance suggests that for some considerable time before 
his experiments began his diet had been deficient 
in ascorbic acid. To some extent this view is sup- 
ported by what we know of the foods he ate when 
he tried to improve his condition by relaxing his 
regimen somewhat. Milk, meat, and wine might 
be taken but fruit and vegetables are but rarely 
mentioned. It is not surprising, therefore, to find 
that after a period on milk and meat, during which 
the visible lesions had cleared up, the disease was 
still latent. It broke out again after another three 
months or so on a variety of diets all showing the 
defect of negligible vitamin-C content. 

Did Stark realise he had scurvy or not? It is 
hard to say. Probably at first he did not, but later 
in his journal there are indications that he suspected 
his condition was scorbutic. Worried about his 
gums and skin he consulted Sir John Pringle, who 
had considerable experience of the disease and 
received the advice—not uncommon in those days 
to omit salt from his diet. 
benefit. 

Pringle may or may not have known of Bach- 
strom’s ‘‘Causam veram et primariam Scorbuti 
nullam aliam esse, quam abstinentiam diuturniorem 
a quocunque genere recentium vegetabilium ”’ (1734), 
but he must have been fully aware of the views 
expressed by Lind, of whose classic treatise on the 
scurvy three editions had then appeared. It is 
reasonably certain, therefore, that at this date 
Pringle was not much influenced by Lind’s work, 
and that he retained the older views that too much 
salt and sometimes an excess of sugar were the 
important dietary factors in the causation of scurvy. 
A few years later we find him coming round to the 
newer theories, for in 1776 he communicated to the 
Royal Society a memorandum on ‘‘ Late Improve- 
ments for Preserving the Health of Mariners,’ in 
which Captain Cook’s observations on the anti- 
scorbutic value of infusions of vegetables, sweetwort, 
and small beer were presented with obvious sym- 
pathy. The conversion came too late to save Stark. 


We wish to acknowledge valuable assistance in the 
search for details of Stark’s life from Mr. R. R. James, 
F.R.C.S.; Mr. R. Brough, registrar of the University 
of Glasgow; Dr. J. D. Comrie, lecturer in the history 
of medicine at the University of Edinburgh; and Mr. 
J. M. Churchfield, secretary of St. George’s Hospital 
London. 


* We are hoping that the other part of Stark’s work, his 
anatomical and clinical studies, will attract the attention of 
someone interested in the history of medicine and qualified to 
express an opinion of their value. Perhaps he will also offer 
a diagnosis of Stark’s fatal illness. 


“THE AMBLYOPIA READER,” by Dr, Margaret 
Dobson, mentioned in a leading article last week, is 
to be published by Oxford University Press. 


MATERNITY HOSPITAL FOR HARROW.—Subject to 
the approval of the Minister of Health, the Harrow and 
Wembley urban district councils are jointly to provide a 
maternity hospital with 70 beds at an estimated cost not 
exceeding £56,000. 


This he did but without ‘ 
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A NEW LINER 


THE Orient liner Orion, 
which was launched at 
Barrow last December by 
the Duke of Gloucester 
pressing a button at Bris- 
bane, began her first 
voyage last week by taking 
a party of guests from 
Tilbury to Southampton. 
The vessel carries 486 
first-class passengers and 
653 tourist-class passen- 
gers on eight decks, in- 
cluding the promenades, 
and although the wealthy 
traveller can still com- 
mand extra elbow room 
there is no_ essential 
amenity on the _ vessel 
which is not open to 
every traveller. The C 
deck has been extended 
right to the stern, giving 
the tourist section a fine 
expanse of open games 
deck with its own built-in 
open-air swimming-bath 
and dressing-rooms; the 
tourist. deck below this 
contains the widest ex- 
panse of promenade on 
the whole ship, and a 
children’s nursery com- 
plete with hostess and 


stewardess, with its own 
lavatory, and arranged so 
that even in port when 
cargo is being worked the 
children may play in the open air without straying 


into trouble. This levelling up of accommodation 
which extends also to the crew’s quarters is the most 
striking feature of the new liner. On the first-class 
side there are no inside cabins and all the cabins 
on C deck have sash windows and many on D deck 
have sash windows replacing the old port-hole. 
This is a tremendous asset for the large proportion 
of the voyage which is spent in tropical seas, but 
when windows must be closed the air-conditioning 
plant provides cool and if necessary dry air to every 
part of the boat. It is claimed that the conditioning 
plant is the first complete installation of its kind 
on a British ship and that by its means comfortable 
internal conditions can be maintained with the 
outside temperature varying from 100° to 15°F., 
and the relative humidity from 100 to 40 per cent. 
Thus the vessel contains all the elements of comfort, 
and hygiene for a long voyage that can be desired 
by every kind of traveller, but there is nothing of 
ostentation and little suggestion of luxury, mainly 
because the effect does not depend on isolated pieces 
of decoration but on a uniform scheme pervading 
the whole; for an architect, Mr. Brian O’Rorke, 
was made responsible for the interior decoration 
throughout and was given control over the designers 
of special items and the firms carrying out the decora- 
tive construction. There can be no boat on the 
water in which the design is so restful and harmonious 
within and without, or in which there is no dark 
corner to be found. Nor is there any apparent 
sacrifice to speed. When really steaming at 21 sea- 
miles an hour the vessel’s single funnel and mast 
with scarcely any rake create an illusion of gentle 
indolence, confirmed by the entire absence of engine 
vibration. The medical arrangements are unobtru- 
sive but sufficient. There are two experienced 
surgeons on board. The hospital is a self-contained 
deckhouse, divided into four sections so that infec- 
tious cases may be effectively isolated ; a decorative 
pestle and mortar indicates the way to the dispensary 
and doctor’s surgery. But apart’ from pestilence or 
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Photograph by Stewart Bale, 


Tourist deck of the Orion, showing the open-air swimming-bath, the unobstructed view 
beneath the life-boats, and the free space for recreation and sport. 


accident illness is likely to be infrequent on a vessel 
designed for healthy living, and the abundant store 
of pills will not rapidly diminish where sport and 
exercise are available for everyone. 


ETHICAL PHARMACEUTICALS ASSOCIATION 
(E.P.A.) 


A NUMBER of firms representing manufacturers 
of ethical pharmaceutical preparations—i.e., prepara- 
tions not advertised to the public—have formed 
themselves into an association to represent this 
particular branch of the pharmaceutical trade. 
The chief objects of the Association are to represent 
and conserve the interests of the members, to afford 
a means of exchange of views in matters of mutual 
concern, and,in general, to act on behalf of members 
on all trade matters. The secretary of the Associa- 
tion, Mr. J. E. Woodhead, B.Sc., F.1.C., may be 
addressed at Coronation House, 4, Lloyd’s-avenue, 
London, E.C.3, 


FUMIGATION WITH HYDROGEN CYANIDE 


A FEW weeks ago a fatal accident during the 
fumigation of vermin-infested cottages directed 
public attention to the exceedingly poisonous charac- 
ter of hydrocyanic acid gas, but, as we pointed 
out? at the time, ‘‘so valuable is this method of 
destroying rats and vermin that, in spite of its 
dangers, prohibition of its use is inadvisable.” It 
is however a misfortune that the Ministry of Health 
has no statutory power to make regulations for the 
control of fugimation. We have now received from 
the London Fumigation Co., Ltd. (Marlow House, 
Lloyd’s-avenue, E.C.3), a little brochure assembling 
facts about hydrocyanic acid which may be of 
practical assistance to sanitary inspectors. The 
primary object of the booklet is the excellent one 
of fortifying the inspector with sufficient knowledge 
to enable him to gauge the competency of a 
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fumigation service or to undertake the work himself. 
The particular preparation of hydrocyanic acid for 
which this firm is responsible is known as Zylon, 
and contains a lacrymator with a pronounced smell, 
for it is found in practice that a number of people 
do not recognise the smell of hydrocyanic acid until 
a dangerous concentration is reached. This added 
lacrymator being heavier than HCN lingers in the 
atmosphere longer than the HCN itself. The pamph- 
let contains directions what to do when HCN has 
been inhaled, for it is seldom, the pamphlet says, 
that the practical fumigator does not experience at 
some time or other a single inhalation of a fairly 
strong concentration or a prolonged exposure to 
lighter concentrations. 


NEW PREPARATIONS 


LuIzyM.—This preparation of digestive enzymes 
is manufactured at the Luitpold works in Munich 
and is put on the market by Medical Laboratories, 
40, Pall Mall, London, S.W.1. It is stated to give 
relief in cases where there is an excessive formation 
of gas in the intestine after eating various vegetables 
and fruits and farinaceous foods and potatoes. The 
medical support given to the use of the preparation 
is set out in a communication from A. E. Lampé 
and A. Schmidt-Ott, Munich, in the Miinchener 
medizinische Wochenschrift, where its use in cases of 
flatulent colic is stressed. The preparation, which 
has a savoury flavour, is made up in tablets, and the 
container, which is opaque as a precaution against 
the action of light, should be kept in a cool dry place. 


VEGANIN BRAND TABLETS.—This preparation is 
put on the market by Messrs. William R. Warner and 
Co., Ltd., 300, Gray’s Inn-road,W.C. 1. Itis made upin 
tablets, each of which contains codeine phosphate 
(poison) 0°01 g., phenacetin 0°25 g., acetylsalicylic 
acid 0°25 g., excipient 0°09g. The combination of 
antipyretic, local analgesic, and sedative is claimed 
to be useful in the relief of pain, particularly in 
inflammatory conditions of the ear, nose, and throat, 
and in neuralgia and dysmenorrhea. 


THE COLLOSEAL: NEW CAPPING DEVICE 


The Crookes 
N.W.10, con- 
well-known Collosol 


WE have received a bottle from 
Laboratories, Park Royal, London, 
taining a specimen of their 


Manganese, but the interest attached in this case to 
the sample lies in its stopper, the ‘‘ Colloseal.’’ The 
accompanying picture illustrates an ingenious device 
incorporating the advantages alike of a stopper and 
cap, which, we are informed by the firm, will now 
be fitted to all Collosol aqueous solutions. 


S.—BIRTHS, denen compnnonanane AND DEATHS 


las GUST 24, 193: 


2 Aegniateniats: 


BLAUVELT, H. O., F.R.C.S. Eng., has been appointed surg: 
(Grade 2) at the North Middlesex County Hospital. 
DAVIES, D. T., F.R.C.P. Lond., assistant physician to t} 
Hospital of St. “John seme St. Elizabe th, London. 

DAVIES, WOODFIELD, L.M.S.S.A., anesthetist to the 
Postgraduate Medical School. 

ERWILN, G. 8., M.B. N.Z., resident medical officer at the Hospit 
for Consumption, Brompton. 

GREGORY, PHILIP, M.B. Manch., hon. surgeon in charge of | 
Eye Department of the Infirmary, Stockport. 

HOvusDEN, G. M., M.B. Lond., assistant anesthetist at the Mi 
General Hospital, Greenwich. 

Howat, H. T., M.B. St. And., resident clinical pathologist 
at the Manchester Royal Infirmary. 

KILNER,:. T. POMFRET, M.B. Lond., F.R.C.S. Eng., consulti 
surgeon to the Hospital for Tropical Diseases, London. 

MACLACHLAN, I. M., M.D. Durh., B.Hy., D.P.H., tuberculosis 
officer and senior assistant medical officer of health fur 
Portsmouth. 

Moors, A. M. A., F.R.C.S. Eng., assistant surgeon at the King 
George Hospital, liford 

F.R.C.S. Eng., 


Brit 


MORGAN, C. NAUNTON, M. -. Lond., 
to the Hospital for Tro ical Diseases, London. 

O’SULLIVAN, J.V.. M.D. , F.R.C.S. Eng., M.R.C.P. Lond 
M.C.O. G., assistant viniton obstetrician at the Kingston 
and District Hospital. 

RaItT-SMITH, B., M.R.C.S. Eng., anzsthetist to 
Postgraduate ae School. 

SEEKINGSs, T. A., M.D. Lond., D.P.H., medical officer of health 
and port medical officer for Barrow- -in-Furness. 

Srmpson, 8S. Levy, M.D., M.R.C.P. Lond., hon. assistant physi- 
cian to the Princess Louise Kensington Hospital for 
Children. 

WALKER, F. H. AITKEN, B.Chir. Camb., F.R.C.S. Eng., surgical 
registrar at the Royal Berkshire Hospital, Reading 

WILLIAMS, Marion, M.R.C.S. Eng., anesthetist at the. ‘Miller 
General Hospital, Greenwich, 


London County Council Hospital Staff.—The following appoint 
ments, promotions, and transfers are announced. A.M.O.| 1.) 
Assistant medical officer, Grade I. D.M.Sup. (II.) 
Deputy medical superintendent, Grade II ; 
HENDERSON, R. G., M.D., D.P.H., D.M. Sup.(II. ), Park 

Hospital ; 
HUNTER, A., M.D., D.P.H 
M.D., 


surgeon 


the British 


.» D.M.Sup. (II.), Grove Hospital 
THOMPSON, A. R., D.P.H., A.M.O.(I.), South-Eastern 


Hospital. 


Certifying Surgeons under the Factory and Workshop Acts : 
Dr. G. H. DymMonp (Hammersmith, Middlesex) ; M 
MAcCCULLOCH (Alloa, Clackmannan); Dr. R. E. 
(Carmarthen District, Carmarthen); Dr. G. B. 
(Alyth, Perth). 


SLEIGH 


~ Births, Matsiean. ‘il Deaths 


BIRTHS 


BOWESMAN.—On August 15th, at Billericay, the wife of Reginald 
Bowesman, M.B. Dub., of a son, 

CroweE.—On August 12th, the wife of W. 
Durh., Headingley, Leeds, of ason . 

FARR. —oOn August 10th, at Hong- -Kong, the wife of F. J. Farr, 
M.B. Brist., of a son. 

GOURLAY.—On August 17th, at Bentinck-street, to 
Vaughan, D.M. Oxf., wife of David Gourlay, 
square, W.C.—a daughter. 

GREEN.—On August 14th, at Banff, 
Green, M.B. Aberd., of a son. 
SmyTH.—On August llth, at Harley-street, W., the 
Michael Smyth, F.R.C.S. Eng., of a daughter. 
STEWART.—On August 10th, at Welbeck-street, W., the wife 

of Harold Stewart, B.Chir. Camb., of Barnet, of a son. 


MARRIAGES 


ALSTON—SANDES.—On August 16th, James Maxwell Alston, 
B., M.R.C.P. Edin., to Gladys Maud Sandes, B.S8., 
F.R.C.S. Eng. 
BRiInDGE—HANN.— July 27th, at 
Bridge, C.B.E., F.R.C.S. Edin. «, to 
daughter of Mr. James 8. Hann, of Finchley. 
RECKITT—TAYLOR.—On August 10th, at Christ Church, 
Lancaster Gate, Vincent Booth Reckitt, M.B., B.S. Lond., 
to Mary (Mollie), second daughter of Mr. Harrison Taylor. 


of South Croydon. 
DEATHS 


17th, at Dundee, John Anderson, 
D.8.0., M.B. Aberd., F.R.C.S. Edin., professor of surgery 
at St. Andrew’s University, aged 49. 

WYNCOLL.—On August 11, at Eastbourne, 
Wyncoll, M.B.Edin. 


N.B—A fee of 16. 6d. is charged for the insertion of Notices of 
Births, Marriages, and Deaths. 





Nigel Crowe, M.D 


Janet 
Gordon- 


the wife of Herbert J. 


wife of 


Hampstead, John C. 
Joan Phyllis Hann, 


ANDERSON.—On August 


John William 


MENTAL WELFARE CENTRE.—A mental welfare 
centre, the first to be inaugurated in Yorkshire, has been 
opened in Leeds and will serve the Wakefield Mental 
Hospital area. 





